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Main Messages 



Hif Bn Hlivitp r^4 ^tBllY ocrtBttd >.t^ tLi or mJnenlE trYCupi 1ht 
lBi>}i:i4]e nx^n^ dCij^irglh! glc^! ^u< o1 n'rn^n Brd 'np^ir^ 1hB 
tVji orp^io^pncrui inrfri iBrdi^ipt OiE' naluri ^bIl^^ -griiur^ 't it ~j€ 
mBjj iJfrEf d aap G Tec tMtti J fceae m i n i i^pcfa anhcugh cflicf TadoB 
Bho ccfitTibulB E«cii aj cr^^cfi cf rttcti^^ lArofa during 1i]ei» fad ciifTitut- 
lriB Bnd Die 1^ d piiH^irut be b EurTaclEtf k d^^sit^ ^tti ei^uhf 
Eflech cfi ttiB aF^foim^r and hurriBn ■EHAg MueI cf die Au^e fe 
r««l Bnd Ltf ttiB t^rdhd^r n?ti]fiefi latizET d^ff uied cfi EBdh ha^bea 
utiied ^hc« 1^65. ITie eiT^ cf aKouno d htiol <^d^ fe nd unrcnn 
h-afeefriBnd and vu\^ gread^ rron regicfi Ta re^^ In mui pert^ d 
EtfCf», A9ri_ and iLHtti ^A9k^, nlrcfiefi d^ixeEcfi rrnn die BtmH^cf? 
and lATC^ai thia [fi r^gfa bie ^crsEetf 1C^iH ix mcce On 1h» cfli? 
hand ^ ^cfn& regicfit a-^ &*& puf^ulr cfi \b ^s ar^Ec^ and ^iicf » ttiace haa 
nd tHHfi mui^ i|ri[unural acti J, itIlB change, i1 an^ ha^ cizcurr^ ^ hWml 
thia to ttie landEcap^ Scne putE cf %b vcfld, m^drng muA d ATrizt. 
bdff Trail 1C4 DO^ rcfliizcf a^^Uflt^ iputiDjIady piiHpicf ut latLFz^ 1d 
t^fKH BgriQjdure becUl a !tar> roitrmii^ die nudlecd uii&jeh tiBl char- 
BcCffiie die de^^cfxU a-hU and Eaal and Scutti Aad. 

IfH ccirflt^rp]^^ or «iif aa ndnart fe>ivt ira lar^ arid itfiacL The 
EtlBdoi human hc^n AtiBponlp quanlBe], ri alto wie4 and pKaidaly 
E^FCfa '.va Ffi^ptii^E fte prtnar^ ccnrai ie ^trqkvialpir i^icna tqal 
grc^\^ I m kEAH.4lff «3:Gp9lEnE^ hhhidi [^ le*l To Aefradal hadM hr n A 
and decrea^Hl quali^F d \hat? rcf c-3i sumFticfi t^ humane uf ^BdoiiFcr 
nircfiM 1h& range cf iiEuH It (r greater fcda^^aland cfivhaaaltl tf- 
lEdf ^Ajde €«kEf]ti^rk> cf c^eUI HiAe EcnyitariE cuTrqAisfcfi d 
TTHhvBTcf ^kR ^ die ¥^i^ c4nni*Ccfi to uid ram \^Hh cfTcdi a t]A 
Tre^hviaTcf and lEiT«d^l «^r^«nt. hna d tiEdr/cnKr to tutTi aqualc arrl 
iHTHtr^ eoM^-fTcfiiE. cfafcfi d grcund-^d ozme ^vh»{ii indtTohK^ d 
aprk]i^ral and hrcd pfcdud^Kpi dB^uOicfi cf iHCfie^ die stri^p'^^'^ 
I^IU Indt To def»Efi d Ttie E?cfie lip? and hcfs^c^U'^ Brad^dcfio 
Etfttii and c^tTbjTki 1i: glctQl anrnng TErKurng ' Ei1h dTectE h^ud? 
TTiB [H»cqucfic« cf cucfiE pduhx 33 lidimi and rnpratcf ^ NncTki. ^- 
[mE^ akf^ and tfttima 4«e To ^uc^E^d |x#9i prcdu&r rrikcf t]4je- 
tMt]^ a^ftircfnt hcrea^cU ti^ d i-^nc^ and EtTi^ drcfii^ diE^^et rrm 
nfeBl? ^ drintjng -a1^ and mcrc^EEU r^k cf a -a^ ^ pulmcfiar, liI 
ctfddo diEtticG TriH pfcdudpifi dnn&|:Qnp:l«inBEa1mi]epi?& 

Man Fe s^atiore {11 1hc s E pfctiltma hiy r^icnally, Trni Iec much ^pour? 
1D lirofa ^ ITi? 3Ci^, almcepi?^ t»l \^-tlaB m mrcii cf Uvftrbl Eurqie 
andNcrtti ^mcfpzt To nutnait ihcflagn bttfig Eutxrilac^ tanoBfE cf ATriza 
BA colTCfiicc ar€ Tcund ^ LUfi nmcfPieand i^na ^fti K€ taigcd gro^A to 
dEfnand and wi-" rt rMnrrrinlfi^il^-n m Ae^ 

TecMrital 10Eti Ei^itt fnr KdjDTicnn r ni/nf rt pclluli En aC n aaanttilt 
DE4L inat many cf di«dBTci:4i ha^Bncf ^d Hh^ n dEfJicfitc^ cfi i E^gnKtil 
tcslfr ^uggBcfi kl n^ pufc^ ap^mciicc ars needci] Currafd rqubtcfy 
aulhEfn^ Tcf ncfi-pdiT E^rce pubTicfi ie cftsi mxiBtHal cr ^cfp iniTed. 
Hcfic€ imrcQEEf audicA-^ (a rafq^te Ei[ii E3ifi7« ma^ te nEr«Eif-r hi 
r&;EnB pirikKfi d ^urTac? A^ttf t^ tr^^t^ ?1 e^^s^l cf Eiti nutT.^1 dEfi^ 
Mm and cixiE^usit r^tfrcTkB d cfcp yd! h ATrizt al many pcfta ri ^^a 
Md Lbt^ Am«fi:e [^ tH iHEzed kfcugh a ctBUiaTiEfi d ladindcf ^ qKfiE 
and ^f^y and mEVuTiotl r^cfma 

Uariil-tiattd imtrumEnla txHd tnt pcttrtM Fet tHtCtr luirhii mtfia^- 
m^n, tuT may td be lE^anT to lil HuntT^ and circumEtanccc netid^-^ 
menhic^Mi EfnpiPi^ry alxul die ^p^cl cf 1hE^ h^lnjmait^ Cfi 'eitindcfu- 
nl Chang? ^^d. muE^ aue cfnpci:^ re^aerch is needed cfi ii>^ 1hE pfe- 
re^ulblDTy ^ircfimcfiT decta polEfinance mAjdmg c€0i. hVhiA 



FnEtTumcfiTn te^ h an^ gihCfi Eluahcfi dcfHfidt upifi ttie charadefrt^'ci d 
A E 91 /ircfimsfdal jict^m, and Ihe EXiaL fdU and c^z^wm*: ccfit&l h 
whpiti d It tx4ig rc^ulalEd 

PohDp rttp«wtt To ndnem [>dlLMn Dan tit addntuiritvEu^ un FEf n 
iifilicfial apfFOBDtva, Ef TTirih^h a HatfnMtEMiattd apftmaEti Th latTcf 
t iktiy sa te ^ E fl kT cc«l-d1«tih E ^T tnE^curcs [^^jrje'-s isuch ai 
runctllrcfn agr^utural ^^sdEi, ^hi^a undcfm nahcfial ap^cecii ma^ t:^t:^Ef 
hr dhat fEudi at NO.TriBrceiilludKfntLalriBCf ptiHVcfutlrcfnfdff- 
foIsi ^n impcfttflt friiBii hr die AifcEdae ccfTEd ^uIpia raitrd 
^EtTumcfiT IE rdbTEd la ftetaffcricfitarhai ehIe d die hilmmait^ TiemEfe 
udbtla mc^Eurcc up ataci^Tci] ^dh ^pcfnEfdalhifi dd1l[uf^ ant pdE^- 
Bdcfi m^ht cvikjate lh? ^d?<fT^ Dd^Hfi {^cx dTkiEfii:^ ut coaedim- 
l^fncfitahav Pctcm shculd He d^ dqie] 1[MncrcflE€ die tu Wy d IsfttiEf 
|{>dierE^riH vhcfe avdatidKi hat tx^fi Itoided, and to cficotfag? ^ rcfli- 
izEf To tH uacU dTli^Efdlp and ^iTti \e^ cfi^4^a(il Inktfe ht hn a> 
curiEd^ mu A d TtiB tiduEtTial \hCfH In ^duEldal cctdtH. pcUsHcd to 
bE impmaited To reduce Bia ^iTiBiMcQkLj E \ majT 1ccua ihculd He die 
^crc^Agl^ ccficabatpd pfcdudiir d lunal ^rcfea ^ many rEfiKB^ tiiVi 
imce TTin {^n be a rufT drrv ^ The »fiiZEeE«d ut# d 3^«feA ndrc^ai 
lotiE:? and teiid le die ammal at~» ars^sual^r poiflj ^^\^ and Ink 
ut£lu^ amcunlE d «» ntacfiEfi and pioipficf^i hi ITi? ai ;f cfimafd 

Proiptnq nttd t[} bt Eipon^t for A/Elc^ir^ a ccmpfPhf^mt i/iAr- 
4brp[ifig dl * ikiriEm manapmffi Mrati^ fiir tru^CEfidt gecgripi^zaL 
«3:ficfn»{^ and puJbcH Ixundar^ m idiimiiPTtie need 1cf blradbg pia- 
|htE rr^Fi hTiqmg 'htve^ and 1cf i'"c4uong mcfe biK^ic^llp amHEOa 
■iTiq« mlo die tiKpiEfe and lo:^;^'Edic^E'jVi5:~s dm^o^ ac^od- 
^glehH^I re^al and ^itsl dcfnanda. Itg EtTiEf ^bi TTie und9itandmg d 
4 managemEfd itiuTc^y Ttie eiisdng data a nuTrisfd mcMzibifi, i^rbcKfi, 
ul £Ed£ nEEU 1i: t» atsc^ed to mE^ir? TTial 1he EOETEe vi£b To d&«fi 
nt EtralEfi^ it tihid and ccfnp 



9.1 InlruduclioTi 



<rLbn]ly the ^l>tU ka> ■^rn i i\riix^A\>Ti\ ibljuj'c in i\\c •a\c 
Hhf mitLrcK iirini^B fNl Jritabzcr nsJ iHii^ani: phn'phfin^ HH 
tctiJLzrr Drcrt^c pj'c LalFccBtar^ 3n canjakctKin ^ rik the ikmI- 

VCltfSt CIUltKtB L>f lE^LtmC N cl U nH^ 4 he fDIktH'^ ki> n oF £]^' Js 

fucli iinBUB HLtivriv hj' SHI lUH tJ N Uii^c I t^vo-ti Id aaJ T Hutc^ 
4fin:ir-R>lH C\'^ux-lct^l t'^'^? tvKC 20IHh 3ni] IfW I HoTv^nh 
<t a] 2IHt2Li, Cpalbwav ct a I 20IH1 tCo^crcr, tkcic ^ka^^^ aiu 
£r &nai inifbnL. asd »bk Teg[Ha^ Lnr 'ccd ikriujicd nolnroi 
Ihxci aftcn-JDld 4>r bkiie whit a^hcT irpHn' h^rc kcb 3uk or 
mn inccca-^- |TlDTi3nfici al I'J^O 2mr2b NELCI 2lHKi) M^nv ir- 
j^Hhi' oFthc w, L>Tld — niL>'t nDtal>S' 'nH-S^Liau ^F^LLa — Lave lo- 

iiup' ai^ kaiv^rtcd, N 3m1 I^ z\r rrahn^rd ^vth ehc ^ar/crt jd^I 
in'ul^cirnc irturn ihftkrT ivm nucrvrnc-poor hnL t>d' BL>t onLv 
4a kw ^n>p piDclufCHiA but al'o eg funhcr dc^iTadalEn fiF '^J 
qHa]^^ due ta intirairJ m'iL>n Mjnv oilier cr^a^Bi i^rriliE 
^dtH — ikiludiB^ BKi [ cFcfic inJu'cm] ^'4JTkl z' ^ cILn* Fa4 ^'LJ, 
Sou4h \'u^ and 'ouchcj'cm Sn«(h .^iivrua — mi^ HJlur Fmai 
j^rr^Ly uirrrj'cd Huxc^ ofnucncnc \m >:iu3tK ccDsy4ms ^n^l in 
4 he i^x fi{\\ tfic JtniL>'pLrrT ^r Mj^ ^. iirrnrJ Vdr dw\ TmiiV^, 
< ka|4cr t3k It ii irnfLMtavt to aatc tk^ whit tkc ^L>rkl if di- 
vu3rd intL> t^D ^[f' — rr^uDi ^vkcrr nutrvrnt' IIoti \m cxr^'i ^tiJ 
irpion' ^ hrcc nrinrB^ input' aiu in'ufliriint tfi pn^^ hIt jdr^iujtc 
tad pm^lu^tLus — 4ki' dn hiDn di^c noc 'inipk filb^v the cbiii- 
tal dn rion bctrvmi dr^clupcd aad Jrvrkpift^ njcnsi "A^hit 
4 he i^cpan^ t\\Jt \\2.rc iB'sJ^Licsl Butn^sl vppbrs tIL wrihin tkr 



3?fl Ec^ryjicnrs 4rri^ Hrrman We^i-kjrlnjf Pd^lA^ Rcspousi-'t 



'ivtfk 'ur^Lv nucrtf nc rihjc vutcLtLi^kr afriLr niJa-tiul coudice' 
TLt CDD'cqufiLr* of cxrc^^ airtncst Aa\' t\tz hj^ asd v^r- 

Kfi F4>T r, 4hr fTiBun caDcrm L' Tvrtk CUtlDphlLatED ^XCCil 

a]p?] frjDTMh) in iTT'L^rrtrr craiy-lcn'. ti hL£h ijk kad 4fi Ac- 
pniirJ ^al>Ait £ir ii'h jn^l dr^rra'rd qi]n]riv of T^'rJtrr tr cl>s- 
lunij^ion l>v human I jnd livrrt^irl fTjrpcB^^T ct >L J^t^t^J Far 
N tLr ranc]^ cfti'ici li ^r trr^^rtrr jnd^ ■■ ^ct^ a 'iBtric a£L>rn dF 
W fjn LairaJc tfin^H^h tLr cavijonnirnt jnJ canir mubipk ^lub- 
tn* niFalio^av ct al 2IHk^J FcGLtt^u-a] aaJ cavijonnicncjl cScLt* 
ikiludr cvtiDf li>rjt Li>B L>F4.L>a4>l Bunnc fLDiv^cn*^ rutmphiLn- 
tuB of frr^k^ itfT blci in tLc riiupn'^ coatiJ^ ut ilmi hi aLKl r^ia 
nr^k elects OD bot^ iiE liiTvatrr Jkd tcnu'tna] c«>iy:trEni bu n£ 
bxHlivfT' ri V in bL>tk ^uaiK and tc nr rtniL n'4> iv 'trm i ccritED dF 
pTi>und-L\cl 41 J4IBC fri [ill h t>d' tiL h ■ n F atrm u h Hial nod ^cr't 
pn>Ji]^tm [tv\ Jc'crDcriHB L>FDZoar ]■ the rtra44>if heir l^^ hKk 
icid' t\v hfiir* ui thr r>j[>Br tv^r jnd ineirnicd UV-U CKidEin ob 
Faitli^, aid c4hB4 dii uc Hhb co ^lulul w, anninp (Vriau el ci al 1?^, 
NKC24HKI HDwarth ct ^l.2lHKi TartDTi -ki jmI Hawanh 2lHH> 
J^alubi- 24KI2 C]^lLw^r^3l 2^\0Jf. 

Tkr ^uniaft lirakh rflrLti ^vkik jifiDTk quastilirJ arr ^[ta 
vmcd and pDcrncLalK Tvcrr. T^cic lul IuJc i\\c rL>n'Cfiuckrci dF 
DZDnc p^DucHhB 41 n lu'pintoif funfcii^ incrra cd >ll:[]^tri aid 
nrt^BU dnr iG iniiua'cd pfitta pmdu^iiDii n'l l> Fb lur-bjbv 'ys- 
diDDic iF Dtfntf irvfli in drmkiB}^ ^atcT ^vr ht^h , inc rTa::cd nil 
pFcascrr Jkd frikcr cfini9»r diicaif liDni the prr'^irr of ntntr 
IB Jnnkiftf^ w^rr ^n^l iMiuj'rd nil afa vjrtccv a f pi]]niL> na r^ 
nid iJidnc Jitjt' Jiub^ tLc piudictua cF liiic paitnlr' in i\\c 
d■»^ph^Ic (^L>lt aid I'ati 21111^2. ToT^D-cnd^ a I ZCnHT^ 

Tkr pmbirBi' fntHL BHtnTB^ |4iIIu[u>b gd ■■i^t watr r 4|BaliT 
aiE fJriLTularlf wc\i mL>tr[Lizrd cipccialK ■■ imIu cm] fOHVtTTri 
fVdDUi^L ct a] l??7 C arprnfccT ct nl L^'JM Hoh^^rtL c4 ^] 
2fMh2a) The inport^ncc oFT in ^ lu niL>tinp r^ccs^n^ jquatK pbnl 
piodu^tuB III diEih VL'atcr Tvai luaJucd cstIv^ jnd tij* alrod^ ^rlL 
undcrJafHl id the IT^iO* (\^d Ita^vodrr l?bH) L^cipxr ■L>aK cjilf 
mpn riant Nvdir* fl^vthrr and l>unitas L^JTI} p^br avbajckcji 
dF the piuHtmi UH'^d b^ cxlclvc K upirt^ kn^cTcr, toaL 
innL h Li^[^r Ll> dricla^ IliDTV^nh jhI M^nn^i. \m jt^'\) Wkik 
■^niifc^nc fii>t7TEi' ID rrJMan^t V pi^llslEn i^a* been ikxt a "Ac- 
vcLnpcd caurrirr' Drrr the j3'i ^^ ^car*. N polLirtED hai AriujUr 
fpv^Ti WDTTC. and I' fanL£Hljr]^ cvKlciit lti iox'4jI ccD'yicDii 
(t\KC L^'t.'g 2CiM> NiM» Jr>5 Hovraitli ^ al 24Kl«IJ Tfi4lm 
t^D ^Lmdi cFthr caaiJ^L irvcr* aDd bay^ id 4 he Laird State i ztz 
bclE-^rd tD br modrotcLv to ■c\ciEfv dcpndrd Jion cmxii N 
iBfri^ ^KL 24KiO^ Thu' impioTjnj^ ^^jtcr qvalrtv l* a [najar 
bcui ornutmic lunjirrninit in imIv 4ml founirv:' 

In [he 4lc\cbpcd world T igDucnhb ^a^ b^ri couDicmtrd 
iMicj'iit^b cBrrtmcLv idncf 4kr TJ^iOi tLmu^^h V pir^ipriitHta 
ji icTvapc ticatnirnt b^n* gb I' ii rDniibTTCial drtrqn^n^'^ aid 

bcRCT «>Stlul' CD CIDIHhB \>{ I'-nc^ ID ill TlUIl ^mCt L> ly 'CCBh' 

3[Mbr pmbtn] xcca* rrihajB due to ri kcr exec i ih c k'\3^ upirt* 
or iindc4(Dntc LnBtTcl gb 'ciL cio'hb ~9 kn* ^ hik nunv bkc 
h^^c iiLfnmcd t^iu^K. in ^onic lair iKLcra'Ln^ t^n^ nbiral T 
k^xh kavf lU'Likcd zn tostinBrd drtcrcntna fTov ct al 21Hh31 
la coDtr^'fc. K p^tllutuM] i* Binrc ntfa pmbbii -p, th chu-IxI niannr 
cco^vitcm', J fiu1hl:ni chat maiv Btinn^r' kavc 4>b}i' iccrutK 
rTi-otrnizcd ^KCI 2l^lHh Eiowaith jhI ^laTiko ib prz'-' ) Tkvi 
tkccr ka> bccB kii clliri xod luk 'vccc^^ u ■^cnD-LiB[c '^ riT 
I^dn^B iuici to 'Liificc water jrc moic diftcub 4o contmL 
tbai y time t4> [heir tnuatcr moHildv tLnhitrli tLc atniuFphcic and 
tiiuund-^jtrr (t\RC ZCJOIh Hciv^ri k ^ a] 2f.\0:^} 

'J'orld^xJc, 4kr Bhn'c djaiucic luvcr^l dF N pollvtcn liuni 
noD-poiftt lourrf Li* been in^rrrtrat The rDd ft^tkc Emicr 
Sovnc Ubkid td to 4kr rconomtr n^lbpT L>ratJnrikiiE \m fart- 



rm Fump^ xnd titikirr vie plmmctrJ ^■ a rc'vk nvlnrBt 
kadin^^ tnh the Itbi L Sea cpr^nlLv l>FN ^a* irrrjcLy leduced la 
oolf a t-rv jeari tkc HbL^ !5ca bc^n 4n ircf>\cr. ULludup £'L 
^tL>cl^ jad fiihcTtr^, finih rikc cut lof L ic ii lo n ckat Lad ^lor^'i 
^cHlik T^r^ lioii] VH\0 untd L^?l^ ^r>c ic L ZdO^} [& dnrln p intc 
louBtTLC^, nutnrn4 |4i]Iu[hb ka* ottci ^inc iifkrcLc^l bcia^ 
k?-p, oi tkc li't nFriiciL>ia] |nnrAir' unir" dnnkjn^ ^atrr upplc' 
iiE aftctrd 

MhIi itftiic dc^rLtfin^t ^r>Tld dnl nG4 talc tc ■^prn^Lfc apri- 
cultDrr uBtd rikc TJfHh ^'tk the cxfji'ion L>FcdDca£KiB nnd 
^lainutTn lidu and Clkina \m pjriH nJar hnvr hni^ i daiiattr \m%- 
fiuvfiKiiti lh rihcirapnrikiial pjactKT* ^ih ritcadaid ikriu^T' 
iLtbr ikc orcDn]iKTELj3 titilizrr Tlic ini nHlwitEi n ormpmvcd 
vacEttri a{ ^licat aid rxe t^at w,rTZ luipon'ivc in titilir^ca 
^U^aBLiaid^h-ili L?'>l) ^ aid 4 kr lio^ tdp^ g f i uc it ■■ fu L j|- 
pl>L2kiM hiua LtkiD uf^ ■ in tbc indu'Enaliird w, l>tLJ iBvaLvinp tr- 
itluur ^ntckkrUl l'tM2/ fu ri kcT if^Dtif] ulcd 44t t^c iiicrca-^d uir 
of iTBtbctx Hxcd N akc^vcTB rt^iO jrid I "^Ifl^ j^bb^L pn dsi tn a 
fy{-r\ krat and ted piain* gjev, ^b^tK bitrr chjn thr popubcioi, 
ytcLJuitr J nci iMiE^'c ii fciad lupplic per pcrGB ari^>l°D per 
yz^r Ckanj. in j«\t tJirre ycjr> in tkc btr l?7ih' law 1^*4 f m^^lL 
ID con pmduc^En. z 21^ ex pan 'UK in rxe pioductuB aid i 
-|4K^.i ^au in 'iT hcit piodufcm ^btI I'tttn) 

04kcr paiti L>f chc <lc\cbpjnir ^ orld du^ lot b^irll4 co thr 
■jnc cictfit ^ih ^Erka piovxJii^ luny zuf^ r\3iMfk' oF la*^ 
4>p|oit»i kc I {Tjarlvcip L^^fhi ] ^r^r itz^> a f inH-Sa hj an Afmi 
>iE jftctcd bv BBtnTB^ drpktEin rr^nniva^l and ^dij]ibh I^J^OJ. 
Tkc cL>iTqucncci include b^ tiop v^ld^ Axnchci 2ClCi2k lod 
in< luaicd cioixib ai a rc'uk 4>rdrLicx' li^! vr^ainc co^rr Nutn- 
fit drfttuB hj' aTi-^B ^kntatrli can^uua] lutrtcit rrnuv^L ^ u 
ciop kaivcJ^ wriL iBMnLfiTB^ nutncnt crpbcrairot Tkis loiL au- 
4nrft4 lainui^ ]■ in pari due 4n tke miavxl r>F titibicr 'ubiHli:' 
id rikr rrj^uM u che J^J^JOi thmuj^h ^rvitvia] kIjv^ilch piupraii' 
fimoiri aid To u Inn 1^^?^ .^ LL>nip>n'on fiF Jritabzer m'< za 
I^J"^, ^HTpn'inplK ■1]L>T^' J kicker avciapr ap|b:>tu>i eitc per 
krctaiT IT1 dr^dnpiD^ ecHntcir' j^ j ^ hnit ^>l Lila^raiii per 
kr^taiT per vcai) tkan ib iidu'tna] Louatnc^ i^7 lilu^T^m'} 
^>uda] 2ti02| Kowr^rr iib-S^hjein ^Fru.n m diiutTLii'hed b^ aa 
avcn^nr late itf^ kibpnii' per Leecarr per'^^r^Tv^k i k^h itfy^ 
far Zimbabwe aid t hr\ fiFllStr Kii'anda 



9 J QBckgmund 

HuHian aitm ri^ kas ii^eaily MLekiated tkr cvcbn^^ L>J~both N lod 
I' pkbailv nncf tke ^jct aftke indu-tm] aid a^ru ubueil leTolu- 
4En' Tot r [he \sw\rfc i huHian la^cencc ka* bcri iDciea'ed era— 
'■•Hn\ due tn aprtrulture xnd tlie app]»r^KiB oF I' titilizer tG 
^riL ubueil land'^ akhcui^h 4lic uir L>f ]^ j^ a lurbetaat in deter- 
^■4' al'o hjd a nin_Kir lalvrTiec, partiriLrL^ bcfbra niaiy ^^en- 
■brnc baincd liicBL Eii'torxnl 4iuBdi ii iieie2::rd ^^kiHaJ 
EMbilujiion ihF [^ laft be c\alujtcd liom fKraiu 'cdLnirnt lee- 
HiTd' <Fbbn]lv. humai HtiKi^ Lai pTobal>h' in^raa'ed fiuxei of]' 
fraHL land [o tLr occjb^ tkcre-fijid Eroin a aaluial lin\ ntfl^ ~^^^^ 
p^T ^rar [G 4 he runrot Hux oF22 1^ [^ per ^exr ^iL>wanh ct il 
r>'J^.2lHh2b NKC:2IH}<J) The iirnrj-c u tke Hnx 4kj[ r ntlTli- 
■t^k rio huBun aetnd^ (14 T^ V per ^eai^ a* lou^^k CLjcnatat 
to tbr late x w hieL f t[lilLzer ]■ iotv iied jfblnll^ la apnrHkuiu 
^NRC 2Df») 

Human activAv hxi a he h>H an lublcb'^ el^et l>i tLe ^itba] 
CY^bn^ ofN Thi i* ainjnb due t4J tke uk nF 'Xfttkrtjr Eitikzur 
ID npniflkaie ]loTvcvrr^ tke luleaie oFN paUutua dunni^ Am'- lU 
imel combu'CKiB ^[id eGBtributc ^^nilirantL^ (\ Etou^rk rt al 
I^JT C^alkw^v ct jl 201)4) VrKfT en che udi'tTuL irvL>]u[Kii, 



.Vii frfm t JWd f>j f^m tfw i 
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■■D4 ir^rtfTC K nn ZsaI t>^i rjuiEnf tkin u^li tbr n^Lucx] pmc^i' 
ofbactrnal N fi^JtuD nr^li pL'ckip ^ jIT ucc viriBp \rm baJ jbJ 
kjlf ID tkr Dcnai (V'tniurL d oL l??7 CtvrbaJ cJ mL J't^'J 
RiHcC jL 2DLhZ Galbw^r iit jI 3KH| IIdetuh jctl^ry lu> nvir^ 
mupUv 4lii^td tic EdE ufcrcdEii] ufrcjcLnr N Jis ib^ bail 
■vrbcci [>J~F3rtL ficr Pvirr ^ I ^ Th? r^r E^frLaDpu a> ctitsuf- 
duunlh* Qjiid tmd the N ^vrlr ii rluD^DJ^ li'trrtbaa lIuL {>f ^d*^ 
Dtkcr rboiEDC rVJtfD'cL ct a] IN^T^ M'hiu tkji kilfi^fjiJ E^^ 
■yothrtE N EjtJurr rrrr jirJ om Lbc ibsrL ha been utilLmi 
nnuT HE? (NnC lE^HD, Nor^inL nt aj. ZfKi2^ 

HflBLaa jJl^ofEiJ] cfDutTirDt CT^b* L1 Hiht IB ifc iMi aL rn ■ ■ Lb^ 
?i'ijriJ The pac^rx rkjufc- uusr 1^■DC7u Ldbuu d^i^kf ■ akJ 
kuDiaa acTiLTitf ■■cl ai jpnTsljiEE ajid EiiiJ-A^I^ itnliuiLns ^rr 
t^rfTEcMct ScEDr uTlLIj Tarduia ub br rmtwh -ctb Lb t^c nir 
[iFN Jr|<] ri-UH TV^E h jrr Eir hq^Lrj ■■ tamfr I jiL abi3 ^vlk 
^■Q. c^'tcrn r^urtli ^ihcm~a sad ■ltdI^cs tern S^aili ^nrpK a 

llflBUa SCtFT^T ^icj-rucl t LI ■dtE'lDI] XDlI MP Lii iLarKiiJ ijfaHi- 

■»iu In ike a^iH |krTE Emni bnp-xniBuh '^ t'4ii\ ka* laLrEa'rJ 
file laLc afdcp^h A»ib c^lt Kf deiL zM^ IH-£ik] ht shhiu ■■ Enaa^ 
altknc E^EiDi ^Liithad d jL l^Yff Tkr N Ie^ id nrrn ^m- 
tfwici aar ipfllic l^c iL-ioiLfTsLcEl Hica hiui uf^DDiaa alnnifci hh 
tlc-tf cTit (Hif^-^rtl LT a] l?Hu.2DLii] ^ILC^HWl^ WtrBn- 
hnouB Jifrftj hA\ lu'utcd a curn^ialh n^i ^Lidjj^ \m tJic tiLi\ a£ 
rj La tbr ITT rr [>J~ ■DSfeT ic[?irH>, ■■lL xi I ^ntLhr aud ECad-EM] ■ 
Da^H ZK Llaaajla ri b^i ldl ira rd LJu\c' bv Gvc- ^a Nm-Ehld ui amir 
in Euu^ r^^Kii> [>J~Ncinb ^Enrrira a ad Tniupr 'tncz tbc iL^il a[ 
iLr jndu'hru] aad jpiui^unl ruh^aiiri^a' (icr Fatk ? [ | 

TiiLiHfr lLt L'sEcd S43r j aa md j tm [-rihVBtr^ rcaBipk 
TLfTUfT '3 \ [t ^rliT" bijrv tk^ pnibtETj ^il^, 'tib ilii^d^ jod -tJrird 
Lih gmn qpLL ^FinTTti] ID ptt^jltffii] iBlfb iificaJ ja a ihr^gn ltL- 
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FvUzEffartd rnlu^lra! 

VtU huTur iriaj3 

"^r^^rdFil li|F~^r \n^ *m 



- ^\\EM,i li|r> 



FqurE91 GlabfilTP^nds m UsCpraloiDr neSDtrvB NitngCD 

talQugH H umBl AEItjv iL^ 1951]-310{> TTE mETUJEXtdtf tfif] 4 nba^n 

\^ Bie Qetti Hati^r in rc^EL f[v Br^hFLj " rerlihr Q EJid inEiuElr^BJ uBB 

EftimitdEE fli^lhF iDEQlirvi LIT re^i -^ nlrr^E^i EG an irGd»€J - 
iBTt fij DCWiF ElT fTiEd-TuBf nCHTilijdiE]^ EHlt \t\^ TUEfi^fS^ rdm^n II H- 

Litinn in ac^QF^E^ di^rnt eJeo rnrtiitrjp TTip rdmaJ r^p oi liadPiai 
^v teEinupi'^ IrrjWi] lh>i= r^p ^ (vmdinn nr I F^di^fl run Liqei ni 

1hE iGTIi] ELif^Gf B Ey tU fllGnd |D^D ^Er \jn\Ef\ D^I^Dn Ol 1 EQEJi-^ 

nritia^n ae i^ani G BiJE^EL^ ^\% SJTOi dda nn Fiobd Gri idE£ Df rdni- 
ran [Lh Edim EVE [rnni Vilcvi^et ^ oJ t9^7 nr>i> Cie^^vut Bt £ 



Tlfct B1 IDCRHH Ii Hifngen ^1ut£9 iA i^ifrg LD CC 
OEXflPi i>vElE3 Hum En ACtr^iL^i T|| r ^a ms {] D ItTSl tjDg nCgClE 
^MP-EOtnBtai 19«,2IKldbrBS3f4,Ln£0a?^ 



dtpan 



{Ihv^ 



1^Efl1Li^E4?1 LE-viare tHHia 
mckh Ek V Otiifi 

HOtEfl^Eni UnllEd [}tlJBI 
HeA 5ai *E]l9tf1€4E 



■EldLIDffi 

4.14:10 

^MdEl 
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f'-EtfEJ 




^qu^^J EAtjED4tE6 FIki E3T Pf itHgfiB kl CDB^IbI WBtenTTQm 

Ihe Entire Umtd ^tstBi m ^r^n and fnEn 5«hvf]gE mstBEEiE 

piLflBtS. 196a-^fUD wilA PHFBClpaH t] :iD30 TgTJ-yr rS B^h4]- 

Ififi Id mSm niEtiir 1?ins rl i^lrogen [>e p€€r F^ljb pcrfEErbEvu 
aBEiiniE ■'■xriiniieEJ 7FiL\-in in prfiiidlcYi Gml fik fnd n rEfed ^Eifi 
^i^tr, fis m EEiEdEEt l^f tneU.? CEnsus EIl/eehj EffiEt fad reBpar- 
lh«1v . Bm fiQ c^toi^ in [fd ^ EU^lEutdd Eli przidire^ nF ie[^ Adn oT 

HD.e'H^Cfifi ^HE^adM^ B] SCKEPBI 



lijal art tVr> , anti inncainl rHiLnciB- ■jfu'^HllTCd N pLilJv^arJi 
^L~i J Jo fciir dLsui ^Ltje In\Mi lih ■ ■ J-fuc h a^iLti u 'Lvta i^je BbajhT 
Jnrrr> licLikJ ikr mc ici r id lucri nfN Um cuaital c^DT'J^ni 
Junoijfc^c J'^lriFi aul I'l^U- ^li^^^rtii cL ^ JiKl2j| Tbc-c Jnrrn 
^rri~ irUiTclF ^i>i4aK id tbr |'i9L> i ]iiilvHbil^ Ehi NL^^ m^i:— 

HDi Jt r^ .3iKin^,cvcb llinud^ ^aili-nni JtfMG. id fcbf Uaricil 
StJlri dkl BLrt ilcclac ji rriALb x clE^cr jar fi^DaaDti a&ci tlic 
pji -JtK {] f llic Clrjfl ^Lf >^cL ^aicndDiruh- da J'I'lI (:^Te.C 2^LirT|. 

\lfuut halfEiE tLr NC, CBiLi-ua cidhl ^r^hBE [niibib -iiEiLrir m- 
ilffdaBf^ ifltDEMibik bvir* trncii jdJ aO-jnjd Tckiibi. iDif 
-I :"ii Jni 11 rtuET^ pn n r r ^flrrt Df ■ (FFMUDD^ 

Ifi the h\c [^'^N- fcbf Uicrd ^tUci ^nhdvccd ^ppniMflufr^ 
i>Dr rbiril IP fa II liir NG^ lEks-cJ Jiuei fahiiiLfucI LEiBibvitiLiD 
^Lib^Qy ^liihvzLJiL ft ^ JLKTIa} Succ tkr bcr l^flETi^ tlr Iet j^f 
fV frEiDT tbr T^rr Iv tkr uisji bai L>i~icaiiid apaiD ih ikr LTaHnl 



JOD 



f nrcpjfcrn J ar[d ffrrmdJi IF^if^d-^^JDj ~ PirShy f^L'jfBfunc 



^\jir , Lir^Pf dnr ¥v\ iflrnzLxJ ^vvtbr^ir EdSmrr uir jdJ the \m- 
L'Eci'iuflr ]dJd itciIi^lJ 7 nid u^i utb uTdicjI fiuLna f^ |^C ^Ihhh 
H^uncsl Jtfj Jbr ntfiJlc in sdjli r irrcr inrb a^ thr h] |^i|iif|pi 

ft-lvcji Llir l»ii iquc h J D ftj JLivcr ^qK'L Lrfliotarv {>fthc IThr^i- 

pc^kr DjyJ jdJ [he CDnnrcirDt liner mip^^ w\vrw lftf«^ Id 
Ira^C ['bad ^uuh ^b^iiv tirnd' ilmalLj En tiifiir lOa^i^rJ fiir 
taul ^ Ki^ Lj] the ejitiiT UlAceI State- (nnol-hy d aL I^NH^ 
dDDE4>y uJ iJ3tUig[iD 2dhJj Xlcluiic fl oL nnUI JamorLi cL a1 
J'^j^), JfrvnEoL 4jead is jinpuliLvib ^ifi^vtli^ ^n ii&m] pu- 

^ tn tkc cnzLiL !■ blrtf tih rnnhoflHC Li^ ^bivh ^ the jmr olr f k 
hai CLrrlkr pa-t [IcckIc- HliJK'^r^h d al 2MI2j) ^r Zf^r^] ^ 
jBpit Nr rfl^iLiJ li'^rr id lIic UD^nJ^^n LnuUhf .l]"ii atiiV^ 
llir firicBT k-Tc] asd CLQrt-n'Icr ^Ljt ihri t^cie an I'Hirl 

Tkr licnlapoirDc ufN pnDDtlQH lu F^mip^ li^' rEvikm cd j 
LdjcL^ihn 'nuibrdc lLiL la Lfac Uatfcd b4^c> jh'ihi] I[j[nnj]d cfc dL 
2fMt2Ji Ic bj hrrn pDriu nlaib i~n' dI?1^ 'I^blt Jftr chr Lallarv paili 
afh-Lc irnu-chlj -rd rji i^lL j- tkc Uj^l ^j, tkc L]brl~Sc3 
asd [he ^mtr Sea, Ti^Lriua- EUDf cihj taI aiu^' r^vb ^lung liIci 
iiad a EfHjJ cickjB[^ urhyjdcr n~itk tic npra .^bi^E h^rc bicra 
jnvcL ^"- af Jidcd. hlo^rrcr, rLm kLr [ditnch ci|ica Nihitb Srj 
ha I CTrp^rtTBLiid ■rricDi fii?btini iWn rncnhfLc^tM^H dnr ko cr- 
cc^i nutrtrnt up at* 

Sosir JLTrbhfEniJ LciDDrinc kj^? t}\\j cj^fcwimLzA a n Lap 7i 
paHstriEi fnittai j* ^rnrukurr Li* iDtca'LJrd L* h*^ fi r^h^mtkETir 
fcTnEiicri Jkc Btfrnlr luac hui^? chr c>LDaj| dhfCLlAa i Ckasf^^Df 
fYuHEfUi:} n.irrr Lucnu-cd ijiHr-fiiU h\imt J'MI! la lYMl ^huF- 
Tvup ct ol ZOLMh|^ ud IB I'T^Ji an ctuutrJ 12 Tp ufN na- 
ituiud 3D ajmrnkanl ■nJ- laikr oujar p^'3L^^bc[l nrchma fXiDEr 
aad L^ki >M^Dj Gnra cvnrBl Lirndi !■ ^ uir jnd ainbikoLiii c 
\m C ^LAi (f ^^^'^ ?4^,tbcir iE;u~> in ike c<nli~a9 Ll ctpcLEnd u 
CDOliaiic Lih iDL rcj'c apEDv 

Tjhidf ikrjE ka-Lrrabt^ pmfTU" uL n^Tcti la ft ik; gtalLl-tu 
ufuiaial^ pu Qutf I ■ LichII iu the UnrirdStdr (^' H-C ZUfll^^ jad 
^l^aSy N-JTU<]i'aJ ricL hnnlQi^ Rht mage Lrr^tairnt ka* IrJ dc 
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FguK 9J Trends ifl SyiUietri] NilTDgen Fefbl[r#r Use Qnzt 
ne«H Dl NO k] IAe AlBDipbsfe rmm PnGBii h«e I Ccmb ueIa i 
Id Chins l^d-HL?^Q[indZhj?Da?t 



^■ilTJ qaalil'^ m[ljn^rEnrnL Id Timpi llay Dad, In d ^'"cr ctieaf ^ 
ID ilkcupc-jic [13T IB Lhr LibbciI ^jLc ^RC 2£JUn^^ sod an 
II LBkcH~djDidrEi Hai fin ^Vhrdra ■ QakK cau*^ ^JDajcETJi ^nd Llr>- 

-am Ji]UI| Nnn-jiDiBt iihvjrr' fifN^ LtVhCirr, ditaim^iJc id^uLi b 
Evi E LDa »tal T^^ur El f ikr Un ^d StMr ■ ^nd rnnpc ^l[^C 3HJU7 
lln^^rtL cL jL LV^h liJL^lbJ jhI rrdLreiniT tLrai ka* prhrrji pnili- 
tETTJlL ([1riie>rh CI a] 2fKlla| U nF" , a tai^ r^i ^ Iei ludvLr 
cjBlmlUik ED^uii dUV tn Ckcnapulc Gnr liv -1(1% hv tkc Vest 
IfHJIJ Tka> pml ■ih'a- nui oi^i ■■ F^ei bcu^nir EHjajpcBLTBl iTsLr- 
jEPTi ti Dfin-pnisl 'niTEiri '^ rrr Iri cOrcLavc iLab L^ l>cca Ji— 

■■rJ |]^Ljr>ch d a I 2riL>jLi) 3ndliecai>r edLc rn Jtu aa] a^rjcrHbrtf 
jtb 3l]"ii irdncLwH iThrikc NnjiL ^ii fl'JK'J ud the Qakt Sn 
^IN'in^am han-jL>Lf Eatd 4ei ick k e hrLr iaipd ^"^^PA [^ Cnn- 
BLnixia 2iJ\M^ thliriEft ^d ]jrini] JMI t^ Udt pcmait luifia 
IcEtkcic tiilaic Eu^ Ijc Ehr Ln^LdrnL Brchlnl trilcE ica>nf aitn- 
cml hi^ic IjubL jj^i^iluET Lih ik^n irp f Erdnrrd nrriiar lilai- 
pon u innar i^'^rr-lirdi ^^nna^-vaQ cfc jL lHjlIif?| ^nnhiifr ru^fiiL 
EUh ^r ID iBaicLjAdx I -c OIL HL CI E n ki: k rrunaprfrTit pr^iitiiE- 
■mQ WD rL sui * rtlrcLivrIf Uhr N d L>tf nhl jNlkC 20\*^Vj 

^4J^7 crtkEcsl iLrJotuiH Qvr EcduriBfr l^ pifU^urj] crcLrl, bat 
tw h^vc Ikcd uu^kEirilrJ ■! ■JcbuTitjIv Eb jideI ,ikj' aibccauir 
■ dnriil Dikfti^ mrn4 jn liolk lIic Unlcd StJtri ^deI FaEii^ fiA' 
jcadrd hn ^Jiscrati^c i^ii E' pnJbrtfin .n ki k ■■ ikr b r^r pint b~Hh 
la frri hn jErr CLD ■T'^rn' Thr aiaru^^s^sL ms^aiuari^ kii lirca 

b^ tLJ mcii^L^r ikM ^1 | 4h£L~n the bc^^r fUpbLED m mal^ 
■Lannc rm vlroi- ^HC 3HD^ Jdrhvaitk d aL IdLifT HnnruLll 
3kI ^Sjctdei 9l F^^I'^ NaautTTS I Euirr DiL>b]ic t^an P in thr 
carini ■■itbL , tJni^ ai^ iraddv l>otk iiLnhii[^k £[in irnciri jce r jnd tlir 
MoiuiphcEri 3 di£-in]^r an bupuurkcnirtE^ ik^ ■c[]«lici diflur- 

S^i jELkT njr Dt V'{ \ jHjQufcLpB id rnaital '^ ^tji ^r* niaay pihL- 
WTf c halt ape ■ Cua-tal c^bnyiECHii T^ry n tkcir ■cj]iriE>^ eh 
■■tDTAf pnDiLuEi bcuflic Ji fdift rrscri id ike ^ur aftlic ■ivntrr- 

krd| m ph^iU'^L aniicaHp ar^irrir ebJ in ruikiiTLEal ■leveIhit 
P^l^il 2HjDr?> rkui the ^nac crfr iid \^ EopuL tvlH ^mv iudic 
kush La iihDir I^ldLub ^Ji^d an cthrr ^In fccr eL jL I'I'>^ NItC 
JfHJLJI FaakrE tkcau i> icpiuBj] JkJ heal t^^ulun \m ikc Erlatirr 
uupaitD^EE Jif^ -anTkr^ S^zk uk«ir dfiaiiA^^ aapnfc hci ih^ Ma - 

ii-iFpi Kt>^f I'd I Ehc pn>uET L-juic [>J~Ehr h^^^ri. jjpjic an ihr 
^hslfjif Xl4:Tfi] (Llri]iJ>y d xL l^t^J NltL' 2\fW\) ,\]iwKwk'Uj: 
^Ld JnETiiE^r- the aDfUL ofls EH fkr Djtz Sea intl iLr NuT^h 
li^lM. jlbcLifch kuniDD Tr^itci JEcr upoLi ^rc qndEuBf jH^n^EilL 
rt ^ J'>^itiJ Eb nuBT [r^nni LarluJlA^ fc£f NEtkrrbad L?rk— 
Euil jdJ Deei3»/ ED I unhpc aad pan- ipftkc ■EiDEhcsjEra L'ieikL 
S4atr' ^ J D lab^l v^a-^r' arc j ibajhT piJii j^flliriE ^n ukcn] icTci- 
,^mm pkcnr dcpi>ri^n iif^ fn^Bi Tn -jL-IdlI [DsdiH^WD v 
ikr ki^iEit input Lii c^nrai dueid^ r^iiiy fcru la 4£c n^^iLkcarlrm 
Untcd SLve>, Euiftlr J EUULjtTatcE Lit^Li -CHha ud Eke leErr riiiiJ 
bad>Ea^ akbihiph , sfr^aD , kaTian w^fiur.'Jicw LApsi aEC LaipuT- 
tui ^ iL^^-DTti] et al J'^'iti JahvnnkjElal 1^97^ HEircE d li ^HZ]. 
.^nt£ ^va nrTi-JlrE fiLJJii <-wape l the tii^^rr L EnpuN \^Y ihr ui^lal 
■^■JiTJi iirNiTiicj ^[Ja'LLib ct jL 24NJ^ j vi^D a ric 'nuar Dia^r 
r 4« JEK ■ an Lkr L'aicd ^h Jir> , ah Id J \mp e kc M mI <i ■ It Ehcre taiEy 
la^JcwTriLL-UV jhI Ld ^r ] -LDd ^ phI rNJlH 2S\m MnT^jtfk 
tf dL 2DiIi4| jfld nvcTi ed Lke ud«4EiiIi7Ed p^hEfrin iifUj^d ^lar- 
lEucUi n j] L'J'l? ^[IEl^l^Ul mn.^ Or^nFI hftHUD r\'-j itr^v^cE 
Ma*^ I Jie iban^bt In LLiDLrlhrie L2"iiof tlic nvrukf N liu.\ ib the 
UntfnJ ^Liie>, Z5^u id ^Vim iDnhpr, ^V'u ex CkLAJ.aad ThIVSi 
tR tkc l^c-^ubLA jtrKcnia tUinijAk cL jL lYHi Z^hJZi. NEJ-L" 
IfHJIJ Uj.kLinct iL IfRI2 \[apjid £kn Z^inZ^ THhr niDf uia-ia I 
ET^rE- jfld ba^ i, tbc r^biErr mpiirtance Ljfvjni u> rapnt uf?^ ^i 
vvrrilj La , brccu IC ihr UAdeL> a-^d 'n r^iniric inpnti Jie idc3.k1 
^■J LcyLb DUTrnUcd (.VKCT 2^Unr 
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93 Hesponsffi 1o Insufficienl Nutrients Id 
Support Agncuhure In SoFne negions 

Mift^ i^iTHjft otchc Y^a^iJ paitxabTk \^>lj. jet ui vii^ftL nccJ 
oFpiEJtcr BiitTtriit iBpvt' tD 'uppon tifiJ ^luJiJitxiB. The piDpcr 
•B\c o{ikc\c iDfccaicd Du4rvrnt' ^L>uid SL>t onLv in^iui^T 4fic rr- 
^Einal Ehiiicl 'upfbri bu4 TV4>«ld aliL> inipm^c lo J l hnr^ctcn'tK ■ 
lod tlirrrtirT t^tL> ti* viL t>^^ liDni ctdi»b Tfir cLalbn^ i 
ho-p, to ca>HiE rihjc BatnTiit rr^tni'Liiriit iii ^k^rLipin^^ CHhHk- 
tTK' dnc not tiltii tlic ^aftrn fifr:tLC"i\c nucnrnc >fpli:n£K>Bi 
th^ no*!^ rikiuatcni aianj ccoryitcTni !■ ciirncnl tlicrr is i nml 
A>rh>lakrrd titilizurn^^lk^uni taLhrrd 4n 'pcciJc idiI BBtn^Bt 
dcR^prntE and a^nt^Loiv^m mgHjrrjinit^ ^' kctLrr t fic^ ■■- 
tnrnt' iTZ jpp]icd >■ B^iiicnl 41 r hi i^ca n u titdizur^ i^ n^it a^ iBhpnr- 
tant a* the ■UBatrcnirat fiiic^KC thjl ai'uiu> ButrtTBt mc 
c Science bi^tli It 4kr rmp and the Ff bn krcl Scvct^I aslnrBt 
lup Itb I' kfticB4 rtntr[Cir' Lave l>crn iht jet bnnpdri rkipcJ ]■ inlt- 
^kaiaa \li3ij. 1 he be*^ 'cmcf^ tr nucrtf iic i^pirii] hahTB^' 'ivJL 
depend on tfic ntil clinialr j^nDr^'fi^^ itrni ■nrpiin'OBDBhi: cok- 
JiHis', aad polL£v cnviiDnnirnt M4>:J oFthcc nutrtrnc luptk- 
j'hBLCD4 4n(cj^kr' cb4jl] t 4.L>Bdtin Jtn n ai BhinraL nsd orvi^iik 
laput'. wriL 4hc cxHt bllh drtrrDiiftrd id pnn bv :^irHrLL>noniv 
cnnd^nni a^ ^vcH ^1 tLr iralirjlion tLat fi[]rin»r ■hstrm]' rnsnot 
in ^kTiak lupplv luilckcnt f to meet ciaj dcnijsd H^jIai ct a] 

TboBf^L N LI riLr pnaun liBLtin^^ nutTtrnt in mv:^ idiIi af 
iib-Sjhjan ^f^LL:q r>ncr t^r N ]■ i^pksi'hcJ b' quu kK bcc^tnc 
luiitiaj^ Uy caYf pm<lu^iu» nt^iuno ct ^L S^tKr?^ V can be cLc 
fnvurv linhtiftj^ nrirrid in 'fiair of fciic FJEuiy id ill nFtkc iraii- 
aTKl ai^j asd gd iiiiiL]rjatc-tL>-LK^h l^-fixuitr loili lti riLr 'LibLunul 
asdliunixJ j[rai|]turc Lrt al ir>~ ^akn^rrt ct ^.2i:ilM) ^crrr^l 
itiatcp:^' f^i't i>r lEptBi'hiatC ■i^^L T: jpplurTlKin n{ ■L>]ubk T 
rcriiLiirri, a^ plK^Jihi ofiE^ctivr pho'^L^c mi k (R[^J^ or the 
CD nibjnji HtB dF lol^k P tn Jiitt and IM' (TlLiicih rt al 1TX7J 
Tkr rrp Ic n r kflhCBt Las br^rkE-^rd chnhv^^h a 'in^ ti^T i^pplka- 
tHa ^ rik r^iKJual elects ti'tJ^tT 'cirnl Ta'oni H^r^Lcon^h iBuIbr 
ica iL> nn] a^ ^ bi Jtu> n 1 

The dim~t applaistHtB HtfphD'phatc mrl li dAcb pm^ihTd a^ 
tiic b^c^r alccKZLVc bccziu'c L>f k'lvcr pmducituB cg4' ckin tr 
wlubt i' triJi^T- il^urr-^ rt a] V^iJ} ['tL>ip^atc iDck dcpfi-«- 
aiu £]hmI tljiouc^out Mrxa but cficv v^n in ^krir rFtctavrnci' 
Ayw daccLt affbniHha t4> tkr il>iI f.VlakTVHByc aoJ □jtu»L> 2Hh2) 
Tkc j^iTDnoniK cfEcprnry r>ftLr pbi ipka^c m<~l drpcndi cb t' 
■inicial>py pait>rt 'iir, zni\ Tzx.-iirt-v {■^dinirncair tint* brin^ 
iHiiE iri^ftivc t^as t^DCHini^ a I -rvcll ai the idiL trpr l>i>'4htK]a 
aFtlic phfi'pkitc lucL [rL|fl][ri iDil' thnt arr 'Itfchily ^idtr asd brv 
jn rntiun] |C a) nsd T an -^jlutua The luafcn tw eft he KV laa 
aliD be mcccaicd tlimuirh pa n ul ni hIu Lri n n ^vir-h ^ al T^'^^i 
aaJ ^L4> TvLea ■ ed ui CL>Bkbuiataa a 'ivitk planri'^ p^nicvLrly b- 
^■■tc^ , tkat aie n]L>iu c fTicEOI ib acrcjFing P n ya"^ ^ al 2CllIi21 

1 he c ho LLC 41 fC^ titibicr depend' ^t^cn an the ■4>il ihr cli- 
I1U4C phnt iffL »r' nnd tkr l dbi^ aca4 Lvr iL>'t^ ^'kair r>ip3Ba: ih- 
p«ts dL> n<ri Lave 'uScLrntk hif^k l o nccstintH n* 4>r]^4<] rrplf nhk 
iDil r It lu^'DDibb nppbia4u>ii cacc thcv can in^iciT 'nil I' j^aiL- 
^ilk;^ abG\r 4kac nbtaikrd tliDUfrb tlic jmc jppliLrrtKin nici dF 
iiincial I' "A^hcrr t i' ddlrub asd dc u nccHhaiMiaa: tc obtain T 
Iritibicri tkr if^iiiLacd vt cfntiizana: aad nuncia] f J^italizur^ 
La* bccB '}i\>'\ n 4a La\c Lt^^hcr Y uic cffirirkor^ n^lor ct al 
I1«7J_ 

H^ drs dFF apfl»ratuTi acr bkriy to b^TC kc^L'rc tbvl- 
nsnairnc^l cHcci* pnatarJv ^kiunpk riD'UMi aiid runDSl laini— 
dvrtxift Drbc Lh^ru-n] likrr 4np' n rl>E Lhj^iLn] ccnnL c ■ ka^c pntvcB 
igmc rFtctivr \m pn^lkally rluiain itin^^ rDnolTnod -dhil rnh>En a{ 



P in iddEtKin appliritKin n{ Y incrraT* tlir vc|cct^ivc coTcr 
pari 113 ILv clinuniiiB^ TunnF^nd t" 4>r]^l>y cm 'tun [x>^fci afP 
4hn>u^h kailiin^ aic DfcnntTui ^nHiarJ^ nm '^iidv -n Ji aad nic- 
dium trK^vicd ■L>jr ^riL li>^ iDil Drcraiijr atsttrr tkcrr i* luiatrd 
P ■tci\rnirn4 A\>-p, n tlic 'ihil pnttb nn clav 'ihj^. 

I^Ein-tTLra] N k^ricn 4>ftr' an rcon^iniKalk ittiaitmr akcm^ 
4Lvr to ^vn[hc[L^ ^^ J^itjbicn ^ihLlnnl rt al I1??2- n44]cirii]rr^ 
aL S^J^i Intrniuppinc^aDd lutitcD LiDppiBj; i* iiMiaHtcink Jl>hc 
^ih N-Gxinp tf^umc N i m-p^n-liic inp ItaLtcria cas br intni- 
duffj in tkc -^hiL [D enhance N av^iliHildv cd Hirt^ k^Biinou' 
and nok-k^nBhinou' pbni* ]n LIubj lai^a^-iriaL prndsL'tEin jnd 
■■^ L>f A JL>t[>l»i~trr f lice- [iKin^^ N-llKiatr bsctem) a* ccuiuccd fcD 
^■^pty BHtic tkaa kilToFtkc K ■celled bv no d- ir^iLnr^ ^^p^cii- 
kcim Z^hhli l^nzi] h^' become 4kr 'n'orkl kulrr is Tc^licaB^c 
tlicnairaL titibicri n, t.)\ bki>k]g>raL N k^alLon mcian value oF N 
applaiatuB li a^ kiWr a^ 10 lila^iTTini per Lcctaiu. ^iijiLiikuEC in 
niajjL r Dor oftkr naaan c\|if>it iccn tK-. n/th -^^^caDi, tkc 
hi^acrt ex pari pro^lu^t L>F[hc coHBti^ ^>abcicikcr I^JTJ 



94 Re&pDTiSesforManageinenlol Excess 
HuTrientS 

Thii i^ilhon ■ unaftLa nzu ■ tci hiiKa] ■^^lutHta^ Fl>t BDtT»rsL c4>b4it>] 
andrihr> out line |nl>m optHhB^ Ayw inpknKstinc^thrDi Tkc 'cc- 
tun tzIk' lieavjLv nn 4hr analf'i' br tkc L~ 5 NitHt^al J^-^aich 
^ 4>i]BL il'^ CL>n]nAtrr om tl^uir* aad Maiat^BhCB4 aFtloaital Fu- 
4mfka:j£HtB ^KCI 2CilHh1 but vci Dt^rr crrent iBtinutuK in 
a^ldricn 

? 4 1 L[?E9chii][ iind Runoff frcni ^{;ri cultural Fields 

^pLbn] u'c fY{'\ ntlietk N titibicr iMiuj'cd 'tc^iK frvEL sboot 
1 1 tca^nflhs N per ^e^r rnjIlnB ■hctrtr cosi N per vcarj lti 
rJi3ll-<hL ta Jwri KO tciapran- N pre vear a TMB-I^I. ^Lik 
Ectikzur f VIC ikrac^'rd icn ^ccpb fnhBi almoit h ric 4>vcr Uy 
4cntrcanii Muck fiftkr irccat fi^^'tk hai r>ccurTcd in tLc dcvci- 
4JfjBtr t^4jtL], pactxulaTly ]■ ClLisa The ccaBL>niiL ctlili afrcr 
1^5"^ in thr timirr ^ar^a^ ]^jct conft4nr^ Ird tL> an antfiil fill in 
t^bb^LtatibzcrnK-[>Flll-2ir*.bu[by ZdOIMK tcL>l>al N dt h^J 
icca^rcrJ liUv^^nd P nrc partly (]E=A 2(K]Zj CiLibd uirofi^^ 
tkcLic N tnLlizcr ^Toni 2Dfl3 ciccrcdi liH> ten^nm' ^rr ^rar. 
MbcL L>frihi' titibzcr a^ j"inLLted bv phut' and karvc^cd ^ih 
tiupi, biJt ^ywK oF A I' Lit 4o the en^ iicBmrTit Id the Uaird 
Scatci lihT cx^m^t^ GLrr LalFoFchc 'ynihc^Lr N titilizrr anpnt' 
acr [ri]m\cd ^ rik Liop karHC\t dd avenge nod about 2iJ^* IraL^rs 
hi ■■r&CT ocErn^BBJ watcTT ^E^CI I^J'^A; Kowaitii d al IfJ'^b, 
2002a}_ 

The ranibilri^ in tacking a Dionp GeU* ]■ ^nrat iiin^Dj^ frcin 
a k?-p, of Vd far Hns^had^ Vb rik rky-lhasi ■L>]k to Sl^^* br 'omr 
luw-Lmp jprvfllir^l tcid* od '^ndv -^ih (Tio^aitb ct a] rJ?Cp|. 
P k>iir^ T^ Lit j^nenlL In^er^ arr alm^i't a \ arial>t OJ I^C 
ZflCiDt- Cbmatc l* aaipon^nt wrih ^ccricT nucrirDL \t>iv is aic^s 
ofbagh nan fi IL jjid an T^r4 Ycari ^^ndalL^nd Malk 24Ki I) TLcie 
diJ^irncc^ ladaute tLjt [jr^r[iL|r paitKubTk k^kv cypci ofap- 
nrakm] kckl* taa ^rcatb irducc pihJI«(»n ^^fjqiintx ccfi'^ rtcnai. 

MaaapcDirat piacciLC tir ludsL m^ N k>" lc da^ n'cicjo-L 
ccD'T'^Bf hayc been lu^ tc^nJ by the Kjlu^na] J^c^arch Lloun- 
ciLfiFtLc Uftird Stric- ^RC I r^id . 20011) uid by ktrtH-kct aL 
{rj?'>} Tkc 1hcit BtiLn j^ niczit fnctK'c far rrdsriKj^ K polLvInn 
oficndiltr liuna tLoie tir I'.due 4g 4kc hi^^kcr niL>1hjLAy \^i ki race- 
Nan ^mad Altera f^3^C 2INKI3 Toran-t^ncc M>-tdL a^cE nitvic 
icdncc' cm^u>n and^ t kcir li>ie . f hun frriHL £rids , ciccc pt at irrv 
k^ r l■p■t^^bu[ ka- Uik fir DO c%:ei on ntfiitc b■^ (]^aMLLJ 
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akif Ip^vlb ^1i^3^ fiKKulirTk- ^in ma* Lap jpp [lurlr I £>r rrJuriuf: 
~Pf nr hup &» QT >fnic u k uaC be U ik IdJc 

■ fJnrflrif ^viEHJ^ ciupj utii mi lif^^myfrasw} miJrrr iVuie umn^Kifi 
JTJifH i]^ JLiar iT\f\i j\ffi^in\ IViuDDuli imiB N ED thr Eniitnip 
nhnc AflJ grcitly rcJvcr b^i-ci Id pin uh Jn~3f rr [a M ikarintj 
^■J Inrv^ HrU plintcJ Tviil pL~n~iiaziL ilblfi t> t >^ elj 5D— 

witi} f nnMiJi ridrr JiiniPf ri|Vr^ jvjrJ Jifl'ijln iPi'jpi nvrKj hijr^^iiP;^ r?ir^ 
ivuJf/ n^JiT" Eb j \{jjvLDd i^hJ^h Tviatrr mvrF-cjcp pt&JiD^i 
Tnl[L4.-inJ atzatE fa ■ i tkmc -Ri U ^hjrrr Jad HnB-trUl T^'JflJ 

■ J jj^juf ^' Jrr^zrr itf JIm 4m4r L^ in^i iir^ Eb L^ "^fitfL Tcna- 
pcT3lr Zrtar thi c Lb lLt pmip antl annrr ^n JcTljti^r, 
TrLth L^ jrfativrh ldcyjic a* rv^ ii fiLm >[ipl^ id ahr BE 
htLcb tLc ^rvicr kj Eisr i crru LfaiUkk ii^lLc jpnlu-d Jiil iL- 
ijrw LI kjckrd rifi ^uHsdn'Dirc bc^ic cnhfi dnriT^fclL bc^LAi La 
tkc -priflp ^ tsdy ■■ ^njD?4fj idiitv^iJ iLx b|L ipflaotHha 
df frmEifCT Lsr.mvJ N kaibuir bv JlJ-lti"ii ^ddJ^ ud 

Xlflfl] TDD Ik miDfd Lih|EY bv rLiDiift^LJi[; rifE^i 74 ttfifuct 
^ildiBjr HLUE^ N [Bcicir- cinp piriiJ iib}^ up Clj j p^iDr afcE 
nrLkc h rhr <njp hce^J Cjt iN ii -a^DrDJcJ JiiJ funhrr J< itiEaciL HhB 
\a\ ui rfiufc [ks pEihdBctuEL f^I^il JiJUl?) I Dad pinDL Hsivrr tjc 
\m t^c 1- BAcd hcjlc sdriT trmrr evi ajfUF^TLdr wulz\ u[ HjIaI- 
ij^r jp plEa£»B iThrDfLLaiftu rcfiDdiauc ictvin f[iiu rnip fipdvr- 
tiift DHh^cT [ljcdI LLJDdtfuDi [■ p r3fl LLC ch? 37 T^^ ^imrr a i\\z 
upprr nijd-iiT'tcra "^ luiiillu' Let uia L^ftlir LadrJ ^y\Jtc Dfi- 
p][Ei '^rsrifiLDDL^r MVJVT yjiL Lli LL T^h It ndc 'rr tkjB ielci dh Dim Ji-sl 
Dad ^fl".^]"]! ainiT th^D i* lu^uLiud Ic luppiiTt piriraLfjnp ykiJi 

^CU r^r^ 'f 5 h Jbr IUDIEVDI IDcLiIc a[L4lriE ihDTJtEl ■ LI fTS ^"dlI- 

:^t fiiiu {>tLrj ■DHCC. iHrl] 21 triiduci &am ^irL-ihH' rrnpi^ 
LJ^rK? cipcLfliiitr yx~LI c^pcctfkDH 1 1 ibr irwircly bj^ LDit Lif ^ 
Jr rtibiTE, ADci J tPDdcD^^ ic\ jppl^ r^ln fi~nLlLrfj >■ ']■ ■Eau~c"ri<] 
gHiaBlcr ETu^inii] yrU IUliccL ct jI SDbDiuiid~ liciT^irtb ct 
aL UWZd^ iiiiVh'DJlL. u ptrii] Nnir th^ \m lasnr ir^wym' Tvifb 
\m hJUlitbI r^^Lma cfN ■'c, £ivirr LjrrrtrldL^r 'LflifCy j 1 
^^T Nfi daipciT nfaftiniDl 'VJdf ^L^cincd l>cJav.| 

NflEDfirB DEit taLrD Dp br tbc iiup a avjiLiblc Ejr IcMiua^lD 

■ ur&fr '^Mcw zn^ ([eh ltdiK jE^e, ^Dd tiiL^ iftrjua'c jd^kJU \i ^ 
LAfBt iDciuaT br^iJDd lLc ^]D£ Eifrnip W rDtDiDtiia TLdi fc- 
dai~ib|; titilhErr flic b^ 2l'~3l'i*v nnuU a zW IdrlcLnndp luducc 
tbc i\\j7i. D1IC1HI r^ p[?]iB[diD bf f [>i>KJ?r^h muir ih^D 2ri~mf% 
^rc^ ct 3L nbmAtcd, llEin-DEth ct oL 3iK12j MrL^ur rL dL 
2fMhL) Sarh a E^dactioH ^midU ^I'O n?^ bivirri DiEvar^r ji t^rr 
TVfitiEd ^L cxBlclb the '^aic yjrLlbvl jiaV tn fcr JrvtibjcL ^inc 
piuEDi 111^7 ^ppiEij^h tij jclir?? inL ^^| |> ih? a r EifvihlunL'jrr 
c.a\f prnduttk^B JD'uakr jlEn^^ith in Jiinij [■ a trLcL pba na 
bv tic J^xi^^u■ TarDiLDd Tsut bnsrri pai utfi j BiiL-tic-pnbL 
La HiaHLr fuDd aad J\^vrc lu a r k ■■ ^i fcETilmr uu rriLiit Etftkrir 
CED^EiAd ThrLT parsrsi anric tbr fiBd an t" tlUEL the lavii]^ 
fauDi pankj mp b>> t[idi.rr. -l" ikc banfrr- kj?? ju eLUULjrriiL 
ikFDLivr riD jiaitiripalr I^HLaJi jialrJir* oi y\\c ^cLJ jit bfj^dh* 
fcTtibird , ^deI tbc ama^ ?^U fhrihr niLm ELrkl pbvtiLJ i> luui— 
jiamJ 1 th tlr vtU jb tbr licai ih trtilLJcd plati i[tkc avrjDgc 
yrU L L^fa^ tkjt Eiflkr 4r< ptr the bnnrra en Eipra -^cil tiiE 
Eki' kiv r r veLL 

^Hitkrr piDDia ag ^ppaujcb br mlDC-apN kinc^ Suin ajrrr- 
cakflic £rU Li ibc j c of picLLiviB jpnrvksjc^ vhIicec the hiaaiDp 
aid aD][?Diit ij r t ndi ^MkCkTi i\r cbh^l^ Diafknl ili i~n>p Dc^d- Jt 
jrbtirdv >saD ipriD] ir^ ^f^C J'>^.4) .'\\'a^ \fF*rrx cm^\- 
•acmmg. irar ki>U pTiiDnl^ Cir ■■cil'^ lap ihr ijuUk iiI u>l cJU- 
ckDev cfciiipi. Hnn'C'^E, ji iL^^cd ibi^rr lyrDL^LjjjL icdublvtB 
La BBtrnt Icak^vr fniEn afmTL'u>~4 ichi qd he nnjdr ?^b cvi4- 
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F^dTC?^ Vf^f PTOduCCOl JDd L€BC t1 ing DT Hri^>g&n lf> 

^ u rfBCf and j3 K] u nd Watn k ft f a^rtion qT En pals 1[> 
Aghzantral FfUi "ReccnniEfvdfisn nJicde^ E^ipflcdlcn rsE- 
DHimEfn^d b^ Lruvifir^nl L/iiuEf ifli^i bGEed ^n ^p</nLjfn ^ccfKffec 
relum To FivmefB in pfajitm^ irrdcrtES \j\^ ortLjd dvhe^ qipfciE- 
Ecn by rim?& L9B& ToCiiEr inan the FBCDfnmEfidEd rd€ rarmaii- 
f^ing ^'[^ncrnic relLjm cculd be LjS£d ^1^ ^^^ g^nB ^ r€<}iD:ing 

fiaro^n lB3hB^ DTdllfy^ 3B30 deCT&il^ tf> Df Dp ^}^d TTVSij^^ 

ti based an n OKTTpefKfiL/n dfad dtf ^ Per Tsn rBcummerritf ens 
nndcrcp prciE&jtflcn Icf 1he lw^ ^^^"A ^^n '-'■'ded [?tdBS ^.^vre 
cccn L]nd s[^ft]»n ^an m mldicn dcrnrnde ei5 Lneoopfiirq syWni, 
udlt>ftmpl-135V}& ^BciesTi b1 aJ siAnrilefri 



iDET L~ni|> ^Dii mkfliqac ikicD^k -HLh icrkaB^Dr- 3 LkaafFLSfr 
ejnppiD^ ^V4nDi^- jcdarifl^ tEtLiucr Hf , jhI cupfavup cn^ct 

i~ILipi| 

^Eic j^Tuilara! IidJ ib HLin^ lu^mn' iDrhduu^Lkr Ncth- 
rrLand- jod pitilian cf ^kr ^luadlpj Let EDidn cit id thr l-'iAcd 
S4atr'^ JE jJiLiicLaDh' Jianml Tb ifk tat dnia^ Thi* b dcecIidtt Eir 
ikr fTEontk Eifnh-L mr^ in>P', bit t iDcccaTi bata^ Hhf^ fnvL 
ikr GrU [f Huy br pLj'iiit tih ki^H ikii fV kal^pu by ai'iap 
tkc Ir^nr] D fJnln I a fckii n hLt CiU pinvidLap jJrLjvri r dr^iKjp^ 
^r L flip pEijJ*i~L^D {E^ihcicD ct a] , ■DbETLAndl Ic L a! El 1^ lift 
iis build DEtikrnl ■ii'ch'kDdi tkaL iDtcEix^ the tik d[auu^, pni- 
Tldcd lIil- fhaz dhc cai rlkc 4ikd Erll- 4ei bcLCEnr l[VLjdi_d ^idlL 
Vh'cLliDdi ri3L inb Iab^idLv Ed dec tkc iIli^ uf SKratr tJi 'urEicr 
■^jli-ji {MiiLkcfc a] 2>inJ} Hu^r rtnp -vkik rftftirr l]irriD|- 
piup f ^n ^*ik II lar^cf) piittk buHsd^, aE uEit ^ud at iappExr 
N Ijtid] Jiulaj^ 'i teii' udLti Llir daunl ir^rr 1 FiDy iDtcF- 
irptcd bi tiir bDfrr Tiic -^^i ^hfjE^iEcDl nw el[> d itTDcciKl 
^ctliDiJi Ehi EdacLAi^ thf fiuA nf Auf ricnti frmu tkc buf £3pc ]■ 
diiruHiciI deIq^i 

7 J I! ^niixial PcLjduetiDri aod Cc ncE ntni L[?e1 AniniaL 
Fccdinc G prrsticpor 

.^Dcnal Tvjir je a vu^ir ohec LjfaDicEDi m Diaiv ic|nLr9>, 
iDrhduu^ ifij'Lil NnEtLl CjmlLia !■ tkr Uatfcd ^kUc and duby 
3Ea> of^V inn Zdeq|c iDrhdiDij □ nl'ji^, ike Net hrrfaad ■ , 3mI 
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tuD IS ^niDn^ [he ht^^Lrrt a 4kr ^l^tU^ over Lalfchc Lfiuatrv ■ 
rmp pmdnctKin ]■ td 44J sbsehJ'^ [iiDitJf ■■ fecdia4' ht^rt dF 
tbcic cmp' iiE tnft^poited nvrr \Dm]^ Ji'tancc bclr^iu bcift^c ^ 
tD ttr ^niBuU, malinc^ z cxpea^iKC ^i thr E^rmcr' hi lEtum chc 
aiiDul ^aitc' to 4hc Ttc fiftfic ort^ina] ciDp ^nHlactEia OJKC 

tD pujrLa^ lyitLctir titilizrr to uiroH thru tcLi' Tkc pnidur- 
tuD nfaodDin] pmcnn in chc Unbd^itatci CDnciBnc tnh in^ccaic 
an pjn dn/ca bv a -^c^^ iniiuair ■■ i\\c fcj la^in nxM cnm- 
■usifriLi^n fif ^DhcrH-aBi niaTvjrik ct nl 2IHtZil TLt tiund tr 
piDiductHSB tL> rn kTCTitintc a tucr but larycr ^ilA>r^ a]iD cob- 
tiauci L^nnat^^hf ly^i* ^luJuctxiB [>FLl>p daiivti^^i |o«lTy 
aaJ hccfcj^tt >J luic -p, fiiL the n u aibrr n f r>f r nt h>bs a cacii dJ" 
tkciT ii^riK-st-HlnliKd ^ [^C 2IHKIJ 

^'a^' JniBh I'HSBL rnt ntrd ^nuiuL ^dan^ oprocHin' aiu uif- 
■uDr rrtLcT 'pmJ ob atrmLibanl Grldi ot j«4 krid ui lupDni 
5onc L>j^ntHB^ ^vr bcpnaiTip 4a foihfG'c aninaL ^aNci INI^CI 
24HKJ) AbikliI mnBurr c^n^ [>rcoHric be m'<^^ 2' IrrtiliifT aad 
ITCVL liBtr J< l>ack 4l> j^^rKfllfviaL fields z'- dr^inbk !■ pmtirc , 
kn^c^cr t ■■ dafliL ult to nppL^ hub u re nt the tJHLC asd ntc 
■cntJ by [hr tiop d*r to the ■krcnaift4v jbout the z\mk oF 
DutTvnt [rtj'c asd tlic diScuhy of'^iui^din^ t unifiniah rNI^< 
24HKlJ Mn'[ mnnurr ]■ 4aD ^rird ank yrn ihnri diitaacc due 
tD the ricpcnir l> Ftia n 'pi^ n latT tkc hcav^ •", >'tr and thr a\3ilib]liv 
[>Fir[i£i\ch Lir\pcn'i\c '^ ntlicik jhI uior^BK nucmnc Irnilii- 
ci'^ malinc^ the m'< oF niaaniu Hsnccc^-jrv tr tiop pmdui1»n 
Tkii lEiub' dft orr rtri JluI E n L>r£cUi uc^r jumul tcdinpaprr- 
itEias^ aad p^illucuMi oF ^niHiid water ^ud dni^a'ErTJHh jquatir 

] j^r>Di ZTZ a pmhkniaiic >fpnh>rk Ict h^ndlin^ wj'fcr^ du^ 
tL> t'l duru^ iihod events, 'tf^iL^^^nt kalj^ oF N to j^coHad 
water, jnd much \obtJiJ^u>n oF ^^ ni aB^Bbnnia t^s tkc ntnHi- 
ipkcrr. Tkr an^BLCDLa tLMitrftric Uy ^ciH iniB tLr pm<lu<tu>n dF 
£nc pait»rlri ib tlic j[ n]L> 'piir rr Li^' isfl>iO[»r dmcr-tf; id ticrrt* 
asd Ha"bMl' ^biJicL ci ^1 ITr^J aad c\cft4u>lK 4fic flu\ oF 
N tocDioLv/^r- ^I^C 2CieiCi|. ^9 cit]aiatrd-iHh°iiara]Lih<- N 
an aBimnl w, sAc \m thz Uatfcd ?itatri — ^LrtLcr ipi^sd nn £cld' 
a* Buiiurr l>t hrld in b£]^L>ni — ]■ ^L>litibicd zf\ chc ^nai^'pLrrr 
{Hdt^ arifi rt iL 2ti02>| [& Tumpc aniiiul mnsnrr ]■ the bqcc4 
iDiruc iL F atBK] ■ p Lcm an^HtoDiJ caii^^uLni. £sltiTvcd b^ titalizrr 
m\c Fitioiatci [>ratsmFpfira-K ^nasioBii rn]]"kDDi m Pampc kavc 
cDn'Klrial>L iiBLrriJurt>r' but udtrjcc a dcrcraic hf nltairt 14% 
bct^ccB IIJ^I^ jud lyj^ bii^K due ZG dcciuaTd ^rirubual h- 
tnriiri in Ej'fcrn Fun^pc aJcr l?K^> Nl> fun her dnirair a* ^x- 

^ninaal waitr* cas l>c t[>si|0'4cd to male ^krni ea'prr Eir u'c 

a I rSretmc titilizrr^ tCowc^cr, nurk an^Bbann ■■ 1 alitabzcd to 
tkc JtaiD'phcET dunni^ cLc caaipo'tau}^ r^ LuL Lt^tt' ihx ^aluc 
EtFtLc conpo't a^ tn diirr asd eastrtutc^ fcn fallstEn 1>y atnio- 
ip^c rv. drpo- «»■ (KKCZOIN^ Nta rr rSri tm c aad t^^ pL>]Lrtin^ 
■KiLodi E^r tcEslLTi^ JBavul T^aitr^ arr ^ii uc^iit arcd ^Nl^< 
24HKJ3 

Wbic piu^nu'i I hean^ madr an drvctpik^ morr rnrarok- 
■KDtalk hcaa^ >ppm>rkc' tr hbikuI 'i^^itc ^i indiratrd b^ the 
pmtcfdii^' of^ lEfCEL^ ivnio'ima 'pGS'orrd bv ike liiccnij- 
tHQjL "A^otc r A' ■^T^iit »■ LB S^chI Karrj^oB jppioachc^ loTdr^l- 
lof wkk nrimtr^B-nrk wartci, inc lading aaaaial ^a:Jr^. Tkc L33 
^aperi 'kovb J Y^ uJr nii^ nfiiuitivc ^nd j«4rDtiilh utFdI n^- 
fiuachc^. iBclu^liB^ KL^cr cStl^ac j^Knlur^l ie-ut tni\ pni- 
dictuB arbcpa^ tr IWI n!. hoi jn^l Yud 2IHt^J [■ 4kc FunhpcjB 
UkKin. mi\K d^in a pent El n I dl>ti nulc morr HLoncv Jiobi buh- 
t?>' piuduLtHhB buna m^v w^'tr* tkaa Jiuii 'c Jibj^ milk 'ii'hcB chc 



1>u>p>' 'Dbidr^ arr «>Bi»Jr[rd ^alin Te'itb, pcrc qjI ntnns- 
BUJtHhBi. 

V^a As^kJonk {l^?41 iho^ved thnt CBVLmnmcn^aJ cfEcmcy 
j"c^^QnrD4' oFauaucr 'HTplu'c c^n br u cfuLcn |]1 drmon'tratr 
4 he ksasLul hear lie r>F ui^fiu/ed CK/iioiinirnc^l rFTicpiiiev (21 
inHuckTC bamrr' at^tndn cor^'jnl 4 he rrm iiusnieiit and {^) \t^ 
firmrr naL>iE aD\oKcd an tJnalinp ibout CBVimnnicn4^l tai^ti. 
I cncHkin ^ jl {H^"^.^ di'tift^uL'Lcd chree mam tatcj^rv:'^ u\\m^ 
tke LaiiJIiftt^ nf p^ Ti^itc ai an cx^na^b the lirrl nsar aani fcn 
ludiiLC N jnd ]^ excretion b^ ekaaj^s ■■ Irc^lut^ asd enhnpo'ricn 
lupinac oftkr pt^' the iccfind ainai to induce ^^ ^ o be ill iJt il>b jod 
taa be eaiTEd cue in f^ hou'e^ a>d oa aaauce '[qo^ oirtsidr 
4ke ft^ LoHse taaB^ 4he ^hird ratc^iy a ins to redsee N kacii- 
m^ jnd ]^ k^elijn^ in tlic loil tlo d Jhaojc Ktn ■ nftkcie Bicaiuaus 
eaa damat>rjl}v rednic ^^ aad f enhi'iuBi ^r CKaiia^k^ P rnaa*- 
SEani 'iveiE cediJLcd z' nanrh Ji ^7% an furrow \m^ opentEU' and 
?5°D an liBi'hiiitr opeo^kom ^nd N kachuit^ ti'ji irdueed b^ fh7°u 
in Jvno'iT \M\^ opca4u>ni akd by ~.^ in £DLiLaB|r L>pc rat hsb*-} 

Tke ludi'Lc^vtHJ n oF maavie Fmsi nrea* ihF ki^h lire'^Htrk 
d^B'sv 44> aoblc &njin^ aiuai dul talc ol^ en omc exceft^ lti tbe 
Nctheilindi M^nuce pnsrcutr hj* tamed e«( to be Ejt bhsic 
eitpei in e 4 kau ^ad beea ibAuIK tLL> upkt l>cca u t L>ftlir k^ ce J 
of dci c h p mt? n^r^ te^kBL>L£r' ]^e^aii h l>ii Btinuce pntLcriBj; 
eDBtaaueF, kowcvcr ^aitnubi^ \m the pmite '^€44^1^ bre^u'e, 
since ]^t?H kij^h ekai^^ haye brea inpoiedoa N Jiul V ^uif luirs 
u iLr fini k\el 

? 4 3 FcmxlI FucL Sourctx 

A I Ft^Lice V I sko^ I, ihe enoiua efaitidized trvi' dTN ^C? J 
to rikc atnao'pkrrc Jiohl loriUFue] chi Bibn '4 ki & tontTiburiei ap- 
pEoitimMe}^ 22 tenpnat* of N tL> the ^rklul cn.\ iiunnacnt evrry 
vc^r r>i nm^LI^ 24h°u oftke r^c of ^y at he4 r N bctdi^cr vie 3ji 
Ckau NO.enriH>BS, J- lite 3^ tbc rJ^Cn, rqvakd ^Va of tbc 
■^ r>r'^Dt^tie N tctdi^cT but t^c iM.ie^ie a NO, eBhi'iuB' ii 
evea tT^^^ter ch^n that dihi Jeitabzei nir ^'ha^vB jn f ^raic 'J 41 ]n 
the Unbd ?itatci ti hirh Lni 4 he hi^ker ^rr ca^ia rnaa'i»ODi of 
NO, fch^n anv etker nitwa oii Tjitk, chc eni'iKia itfe a* 7 tcn- 
^raaii N per veai^ oi ^iCi°u oft^e nte fifN tn Jizer lie in tkit 
iDimtaT' ^lL>Ti~^rth et jI 2^ICi2a1 Mo 4 NO, eniiiioBS aie de pai- 
red nB4G tke bkdxjfe ai nm aji<i j* di^ de|«itf»OB jmI aiu 
4 he BujoT en nt rbvte Ti r>F M.id n\m ai tvuU ai beift^c 't^mfc^TiL 
tL»tTbu[er^ aftlie nutrient pollutkon L>fe4iJ't^l -rv^irr. A 't^aili- 
taB4 |eiLeEi4apr oFt^a* dep^i'lKin i* expocted fcnHL kre*^' jnd 
oJkcT teneitTuI lyten* to Tiver^ aad dihw n'tiujm ea^'cal ■aniie 
eeniT^en- ^KC 2Cii:iD: Hawait h e4 jI 2tl(J2b} , pa rt tenbr^ Vrken 
tat^l N depfi'lED eTLerd' tt to M^ kabtriaai' N ^er kretaie jer 
yc^r ^mmrt re a] Vf^E Abe ret al 2tii:i^ Alhouf^ \m KK\t 
lepca* a ft he wl^tU N iiicei Id tlie eoj4 jce dL>ninjted bv ap- 
nrakBin] 'Gune* and humai '■^ a 'teT^iter aa 'gmu: lepcn' (nnri^ 
bLy [he HhitLea'tem Unried ^cateij atvH^pLeix de|oiA»OB a* the 
in^k bi^icrt iDuree Atnia'phenr dc^Diiutn fiFN Ikiel b"il-JBe] 
iLMikbu tioa eitpeited \ a Ti'itrr^ked^ l* j hujot input tfi ^Ibh'c jD 
eaa^^L riFeii jmI bn^' alon^ [he ej'cen 'eibo^rd r>rt^e Uadrd 
Statei ^KC 20\m Hi^^Tinh et al 2IHi:±i. Qihvere^ al 3102^. 

NO, LI tiie onb HujnT p^iDucnnt jmonp tiin'e \m tlie Uadrd 
Statei [hat are le^Ltrd undei tLe i ban Aar \ct that h^i dgE 
drtlised '^ike^ntk 'lue the \et wa* pa^-ed an TJTl^, ^khaaj^h 
lepabtMU mav h^ve rtibdivrd 4Le eniiiK^B' ^ELC 2LliK]J Fnaa*- 
^kon* luie eitpoke ntz3 IK t^iou^b 'he I'^Ut* akd I^THi but ha^r 
been cebtiveLv eoBita^ lanee I'^Hh ^E^A 2i:ir>1h)^mk nbihnt kJf 
iL>naii]^ fium nai^bile iL>uieei, ineludin^ ^u4oi]aL>bilei baie^, 
4nLli asd oll-iond vehnle* ^nd 42 pec eeot fmui rleetne pG^vei 
j^ueiatHD fPI'A 2CICil?l. Mjjot ■^■ler' a{ KO, emi"L09i lti Fu- 



JD4 



Ecjyryjianr^ and ifmndJi Weii-kjriwjf PjySicy Reipousci 



mpr i\r tna'p^it uidnrtiY nn^l rnrc]^ pmdnrtHB Wort unJcr 
tbr Clan^cncLuii lmi ] <in^-nn^ I na 'Iikj «b Jar^ Air I^ILvtHD cr- 
lukcd ift n lEcluccuB nfrniioHtii a funvyc ^^wa cxcLiJctzT^ b^ 
2l%lKt^ccB I'J^Ci isd J'r=JS, BH-tly dur^c 4kxiE^-cd isiHnrtruL 
adn pt;r m Ejstm ^urupr L'udcT tfir ClGB^rn^HB^ bc^ 
CjG[hcitHi|^ ]^nri4itL>] jnJ unv Til HimtiKci i^du^lu^n ■■ prr- 
didrd tG rr^k 5Q°u af l??n cnrnHns by ZCHII ^niDun ct nl 
2H>3) 

TfL^ n Eal 4.L>DtiD K Df NO, rmi cni liavc bcri nurk 'Eudtrd 
bcc^u'c tkcv iiE ccstia] tG 4kr lihrnu4Li>n g f^iTD u n^l- kvcl g:gdc 
asd j|ir> CL> ntTitstr 4n j£lJ lain (\\RC ^^KlO M[>i»rr<t jI 2rMhl) 
Tkc ba'K apfiuaiLr' 2vr ctfkcr 4g han kii bi^iU fuel, tkiuupk 
g[iEatcT CHrc^ cS^tf ncv ^nd crJacrd dihao^ ^aii^or tn lunwvc 
NG.iTDn] tlirrickaH-^ ^'- w, ifiiri^L^tK CGD^crirr' NO, cn]]"iL>Bi 
liDn] fn"J-lWI cfimbu'tHft in tlir L'sricJ ?itrTtf cas l>c a]niL>rt 
rlimaft^cJ ^th curruntk avjibbt rirrLnola^ ^GGHhaw 2CillZ1 
T^kuitC f>ld ^'^n nd &tkci^d ^ po^Tr plan4' afFliBC ■■ a '^iiGraBt 
and iDficp^B'mc itcp ■■ ikv daiuctna. ^tTX~trr caii^^cn 'taiiJanJi 
kT '14] It u4 Jrtv vcli>rti trutl^ tmd o^njaJ i rhKt' arr Dchrr 
■^i£c^n[ '[Cf Ftt~tix pL>^cr prBrcicHiA bv fBcl irlL* nthrr 
th^B tcidrtmBnl ra nib u -^ hi ■ CDuld caaiplrtcl^ rbmn^c NO, 
roTis^Eni diDBi that ■^■lur ^GonnTV 2INt2) 

FJt n* to [^tCHbtf N£), cnna"Li>si kavc bcra dirvrH bi^lr bv 
tlic oioBC ^nd ^ir^jualtv pmbtnii ib Tii^pc Jkd Nnrifi ^mrm^ 
Tkc rL>Btrl] u4 u> n \>{ KC>, en CG^'ta] N pDUntxiB ■■ z ici'un Ayw 
g[iEatc r rSoits , imI uruirrlikc' 4 he need br ^ar-icund irduccwB' 
IB rETUs'uni iiDtT GiGDe I' a piDbtah bh 4Ly in ^ani ^cifhrr 
rarmit i^^ulitfuv reij u imiir n4 ^ oEtea ttii m\\y an ludBrisg 
riniFSEiiii ID tkc 'iniBftrr. 

9.4 4 Urban and Suburbiin Scureox 

Wkit M>B-p4int 'GLiirci daniBate iBpwts nf N to TizaA n^uai 
DFtLe worVI huBtan wartci Jir 4kr majar ■^Biur ib lonvz luc^nBi 
fiuch J' tke LLcpnblif nf ^Drca| asd ni^ dJ^cb thr bi^rt iDurre 
tD BiluB citu^iTT' ELnnuB im'a'fcc' aiu 4kr pnniarf urb^n ■l>btcc dF 
N bri JcaiDiplirn: dcp^^itxin of N fron tiiil-dK] coEibu'tHtB 
czin aliD }>c ^^-l^ntul, '\mcc BH't NO^ CBiLi'Hn^ ai^ drp^Ttrd 
nc^r CBiLi m a 'Gun-ci-T^ kyfi ztz kB[cc in iJibno aiuji Plolbsd ct 
a3 ir^J. N9^C 24KICI How^nLrt al ITiiJ^b 2CilM) Id 4kc- oUcr 
Etts aFbodk Fvinpr JBd Nactk Abichtj^ '^ntfjcy Wrt'Az- asd 
itDm] ^itcTi ai^ n]L>itb coBibiBcd in tkc 'ti\K 'c^cr '^ rtcm asd 
iDnic [>fihc N CD4cnaj^ tkc ttvso^ tiEJtnhcst pbots li, chccrlihiE 
drrrrrd Iidd] jtBbn phcnr drp^'iioB t^^' hcd olTt he -^crcti dunnp 
inisrtoni^ ^ItC ZtiOUi- Clunuotly^ abL>iit ^n]rL>Ftkc popubtHhB 
nFtkc woiU kvrs ib udna aiu^'^^od the ^lub^l udt^n popubttoB 
IF expected tD contiBBC t4h □TD'iv Drcr th\i ccB^Biy br 2"d per fz^w 
fUNFP2ti02 ^Btin rtiL 2lMh3j 

Mo*^ huaiDB icm^ in tlic WDckl enter' 'iirbic ^rJtrr -fl-'tk 
nD tiuntBieBt TLb* -p, kit ib Nait^ An]cn£a ^Ai^uofnibaB ^a-^e- 
wstrr I' treMed tmd zn Fucope ^iy** \m ^\'d ddLy "M^w oF A i* 
tiujird. an Trim j^Btenca aod the Cadiibc^n onLv 14% ^nd ib 
Mxi t r BL>t tnrjtcd it ^11 (MaitiBclli 20I^J>) Fves ib Noitk 
Aaiene^ n]L>'t icr^^^ treatment i* nG4 auivd at ButTirnt redsi- 
tHB^, bvt idker at 4ke ludnctmB oft he bbiL Gcp^nte Btsttrr chat 
CGDtr^itci to 'bck^teal [M^y^n drniaBd' ^KCI 2l^lM^ Thu 
'^iceoBdarv tiratiieiit i* Hri vcr\ eJlu^lL/e it luaioving N and L^. 
and tlir nutrirnt Lonteot oFtkc c fine at linin aB jveajj^ 'eeond- 
a9> -e^ai^ plant i- lubitaBtcl fN3^C 1??^ 

.\d'raBecd rieitun crrrinicn^ \>{ lerva^ ^r etbiov^I L>r nucn- 
TDt' ^]IJ QD a\en^ irni[>\e up tfi '^■^''J ^% g ftkc [^ a LiB4 crated 
irp/jpr Ng4 jU ceitcn tiujtmrnt if d^eetiKC st cedBLiB}^ N.l>nt 
innic tccii [LG io^kc I can luaiDTC if riG ?fl% oft^c K la lewjgc 
Tkc ec:! Ehr suek tcTtiaiY fccetfBieBt i* appiuic iButc ly 2^% above 



4ka4 Jnr 'ceoBdaiY tiuatnieDt anehdanc^liGch la^ial aBd oprotiBp 
ei>i|i (NI^C l1J^3a}_riMi bcpic urban eiv -ucka- Nrrv Yiiit thr 
jdditHBal cfi^t LI l30~i3Ci per prr'oa per yeaT ^1g^ artk et ^L 
24Ki4^ Sub'taituL lavu^ LL>uLd he acLtrved zf-nrvz^Wr^zi tre^- 
BieBt pknti Tveie deii^ncd fntBL^ke 'tnrt ^ih 4he gL>a] ofBBtnrBt 
luductwn ^P.C irt^a) 

V 4 5 VotLindx si^ T4utw\mt Intorccptorr Enhanctn^ 

ttio Smkx 

Tke iccttoBi above di'CLi"^ jp[lEOAekc' lor cedwanj^ antlimpG- 
^Bn nutncDC iBpvt* zg che eBVUDnmcnt ^nni^heT LOiiipl:iiicii- 
tjcv 'cntrgT^ ii tD eBkaBec 'ibI^ tir nDtT»ent' an 4he bndicapc 
^ctbndi pand'^ tmd npanaB iobci aiu paitKB^Tly rftctivr nn- 
4nrB4 tn^^, i^rninp botk tD 'eduiicTit Dufc p^rtjcviitr fbrvis ofN 
jBd 1^ ^nd [D eoBveit bn iotrtf allv ^raibbie cfimbined N ante N3 
jBd N _^ > t? T- 4 kiun^ tkr pnierr oFdrntnGLrrtKin ^KII ZCCiIi^ 
Ho^jnh et al TJ'Jr? kttf-ck ct ^L 2Cmi) N: r a ubugnieu- and 
kanak" j^i liut^ u n t ri LiOJteLy , NjO is a vrry kng-lived \^' an 
4ke It niL> 'plir re ^bL>ut 120 vc^rl tkM m nt rdiiitc 1 biriL t\> iIibuic 
iLant^ nnd to 4ke cceriion gTozobc beki in the rtnto'pkeiu 
1V«L>nTLe4a] ]yr. HGi^-aitk 2IHt2) MH-^L ct ^L ^QOJ} cita- 
BL3tc 4hjt tke N laid Erom the kcavik polLited llknnii' ELiverba'an 
rio [ke ktLiia"ifpi l^iFcr cguU be <■( in ^alFb^ LL>ni cniB^r T^toF 
4ke lu'LB bjck tD ^rtbndi J^fontnin aFwjter fki^ ■ ckcoBj^k 
4ke ^Tthndi oftkc Mi'ias'ip^i Krrer iJrla lanU ^l'\> ■ ^nillt aB4 1^ 
irduce ^^ flnKe* DotD the rontiBestaJ 'helF, ^licce tlic^ <'GB4r^utr 
m 4ke C^ulf'i h^fL>:<r ifine (Mtfich et al ZCCi]: J^Gen.^ ct al , 
^BbnUeil^- Small BilunI 'creami e^n alia be ei^miel^ eSeetivr 
^inkl {I'cieriDn et ^L ^\0 I) 

'i nkajUT bb1bl>^ n i* ^ hciherche nnHivnt gFN ^^ t^al r pm- 
dvced dnnn^ denrtTilieatHtn in ^etlaBd* and iiluIJ '[rujDi' li 
yietferth^D l>t tr ikantkc aniDuut rihac ^L>nLd 1>c pm^lueed dur- 
ing drntnliLJtKin in ^^•'', BNicana LL>n'tal iiaanne cenh^yitrnai fiB- 
e]udiB[c GD the ^GB^incnijI 'heirj i^kjrk imwlH L>tLcnviir be thr 
^c dF nanch r>rthi' eKce^^ N ^dldb et aI. l??Ch). \ niapr le- 
^c^rrh t^T^aL ^koukJ be tD evaluate tkn tiade-al?, and tG ^varl 
rio^aidi dciagniB^ wetbadi ai tieatBieat i/'ten' that nainmizr 
4kr p [odBLtH n D F N O (IdGwaitk et a I ZQCiJ^. 

9.^ Aivalysisand AssessmenlolSeiecLed 
flesponses 

Mfl't natiL>n' oF[he4ievekpe<l ^l^tU ka\e ir* ponded Uy tkr pmb- 
Irm oFexee -^i oF]^ and N an ^Bi^ee ^atrr* aad in tke aar Vbrik 
k^'lative aBd le^liton ic'pon'e^ liG^ve^er, tbce o^en ka^e 
BDt pcoveB ade^ujte^ pjniLulirt^ li>r N pa JutioB. In tkiF icctnB, 
rike v^nuni 4ype' l>F ceijoBte* 4 hat Lave been piopoicd or ircd 
aie revkCTi'ed, and t^rir fL>trntiaL iicFnSne^' ii aliened Far thr 
mK\ z pait, de^ e hhf in^— L4J nnta-h- gi^-re mme nt ■ kiave Hit ^rt nkan- 
atr=d BBtnrB4 pL>]L«taon 1 km' tlie tcu* aFtkc di'tn"Kin Lrre a^ 
oFnreej idT D D tlie and u 't nal ^ l> rid^ pj ri ir u lart^ tlie Ubec^I b4^e' 
btf al'G iDnae CDuntnc' an ^'ccen Fucope 

? 5 I V^trrx hod- bailed voa-xur MationEaCt^ Uniforari 
Approacbtx 

Tke United b^^e^ need* a nituBal :4i^rgy tL> cedBcc N pL>ILvtEin 
in eea^al v^ateri ^I^C 24K1D1. Frdcnl Ln^ebemeBt li appna- 
pnatc. bee^u'e rihe nutncnti pallBtin^ maBV eoa'caJ eLDivJen' 
4.L>BK fntBL lirpic Tiver ^yitrnai 4kac floTi tLioug}i Bkan^ 'Ajic and, 
fcir N , fntBh bi^ie mukL^^e air iked* Nocabk e^anpk* iBiludr 
I Dng I 'land SoBnd LI he apeake Da^. aBd che MLi'i'iipfL KiFrr 
pknie Tunher. njc m nal j^ijk nk u n L pi^ln tr* ■ ijf n ifeanfc Ly affect N 
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3t tlic in^a] [D lE^a^n^l Eib^ id Utcil ^nd 'catc a^Trni d iroi ■ jL4> 
rt^rlr h^^c a n>t Suilc CD^ital ccd'^ rtrii^ rar^ bntli in icnitfiK- 
kv hi K ^DutuB jnd id thcu Hturcc ofN. j natxin^L ^n] a{ 
piDtcctia^ cc<i'\ "trui'- not ^ct <ljniatrnl a^J ofrr ^onn^^chfi c tLat 
kavc l>cra d^n]a[ccJ ■^cnii ^lulrnbt tc a |^^l od" N rrdi^rtxift 
fzs X fK3^C~ 2lMHt Ida^Jitk, m pcn'^ This wduUI luquiju j 
fartBcriliif nf t derail 'fc^c. and bra] jvthar^irj. cao^ratiip 
wtk 3£3drniLi nnd induitn 

Tfiii jppmjf h jHi li' thj[ the ronitalcr[>i;^:4cn' thjt 'LohLI he 
i^'c^rrJ lir-1 -\tz thoir tLat arr niL>4 irn Amc tnh nucrvrnt |Hh]lu- 
tna^^hjc Ija^c iiucrvrnc 'ihiiiEC tLrrt ^jn smN cf1rrt]\rL^ asJ mh- 
SDHhLTjIly be rrdufcd. L>r thj4 h^vc ike ^ttMcm zza\n^v.t} or 
■r>r»rtal ^a]uc TLc rv^<~r Lrd (and ^iioc dcJ air 'krcf^ i vprrvrJ 
ai tbr ^ppi^prutf ic^t lac lunu^mcnc ^ b^ccll^ afchL' ap- 
fiDach LI tLat b^ tai^c^inp bcstma' knitfcd tcrkaiL^L jhI IxsaB- 
rul lEiDurrc' JET HH'fc rItctiFcfv mkA. 

\ w, atrr* hnl- 'pcc lJc appnurk luqu cte ^ c rtaai:itc i of maxininai 
alki^ ^b nutriEnt Iq^' tD nu't^l mrr^ and bjf ^i a ^act tkr 
EDuUl br l>a-^J aa the avciapr luipi^Bir' L>f thr'c c4»iytrQ-Li Uy 
anriraird input i DTN^ivhtch ii Enoit nErn tkc limtf i^ Birtn^Bt 
f^K<- l?'^^^. 2CilNh NoMm r;'>=h) ^iblc ii^artal maTiBC f4:[>-T:- 
tcnii T^rf in cLrir icth^lvAt tL> nucrtrnt mpvt* ka^cirr,4kr mart 
CD it-c l^nztiFC pmtr^lLoii 'i^'duIJ he ntlrijuicd by FctJing kigjirr jL- 
IfiT^'ibb K ky^d hmit'- Ayw cco'vitcm' tLiat dtu niTB^knr hi N 
9n|Li4' JkJ kiTVTT bairi ^r 'Trtrii' tLtf aic ki^hl^ 'castivr |NKC 
24HKIJ Thi' 'iTQuU luquLJE tka4 fHha 4^1 Tivcr Dsd bn^' arr cb'^ificJ 
arcorduit! 4d 4 hear ■^DiiLvty 4n KrinrH p^DucwB asJ tkri bad- 
jnj^ Ilz^Ai be r-^ablnLcd b^ ihi- rliiiikcatKiB ^NRil ZCiiHD) Am 
alccK^LVf Hfft Bbarr tiEnr-CD B^HBiiiitr nhpcuM r 44h ntartruct iric- 
ifcciEc n]L>[lrl' JcrraLh Loartal n\rr jod ba^ f^^KT 2i.i0l^ M^itc 
tkri hbIiIc bud^ pL>llMtanri'^ CDnccBtidcn' dFN jie a pi^or prr- 
d^tfir [>ftkr cftcti dF N pDltvtcn in the rDartal cane .^ 'tiunp 
■L trutiGf n>BkCHiu' citi't' cLat N pollvlKin 'LduUHc Hanj^J <im 
tLc bn-] nFN inpuc c^r ^aJ } ^[^CI 2i:ilM^ Tfir total buxi- 
sivfth daiL^ kud pmri'WB ntftlic C taa Wjtrr jVct r>Ftiic Uorinl 
^jtc^ ^I'Luiird fan her l>cbiv) i* z [ctrulj(4>i7 BLCiliaBa'Q-L tLit 
nif alh^ Jtlc bnd' br rrJMing Birtn^Bt poUitKiB. 

\ w, atrr* hrd- 'pre l£c appnhack a* ^ciLsiialh' r ha llf Tiding 'nice 
the ^iltfy tD 4.tiijf^ CHU'c^l crn^yitrnai z' to ^hrar irn^Etn riy rio 
■ uta-»rnt pDllfftHD I' bilingcKfrpc in b mad ori bnr f^S^C 2INK1) 
^|i[> biLinp I dctaibd lulialtb Iko^tJ^ nm the ■^■lur* ofN 
to aiDit individual CHha'tjl r«>Fyitcn]i, akLaupk the prorraL pat- 
tcru- JltLr rcpK II J I L>T utLuaa] -^ab aiE cba r (NK<. 2IXKI, H^tv- 
aitk ct al 2[>i>2bj A Bkaji^T -tntrt^v i^fthc ^Iknn ^atrr \ctnm 
y\^m fvt tir^anJ an TJ^K ^ai tnh drvrkp nucrvrnc ^nrm tLat 
rouU z\d Tviicr-kcd ■UTia^nirst but ButnTut cncm Jn r I'Hta-^ j I 
water* ace itaD manv year* a^a*^ a^ Ji'cu"rd b^Ln "A^hiL UTrrat 
LDDwkdf^ I' luftckcnt Iot 'taitao^ to rr'^acc ikdiKKlual n>a:^^L 
ri\cri asd bayi ■boiu rrFraiuh <im tkc icn'tiKiy afccDi^trai^ 
tD nutncnt pDlfitna akd oa iduciti oF Butncnti tD isdn duaL 
cni'^ rtcnai Vb iB be nrrdcd tD IimI co-^-cfbct ivc tulutna^ fNK^I 
24HKI. HfiVraitLrtaL ^^KlT^ 

Tkr FurDpcaB UsiL>n ^Lidrd in 2CiCi I tD adap^ a ai^inCj 
VL'atr r* hcJ4a J 'rd jppmjch ^kc '^^atrr Fiasir^Drk l^icrctivr \ 
tD 71 Jtc r ignalri^ aiaiatrfi»riit Ayw 4'- ^nivBd^atrr, firik Ti~3tcr aad 
CDa^al iva^cr |(Ihj>c 200 ]1 TLc appnuck \- a naixrd tymc ^ rifi 
rarl»:r dimtnci. 'm^h ai tkr tcrLEU>b^-baEd 'UiIub Tta-^c- 
watrr Tirjtiiriit H ii^^ n'c '^ a nd the 'Nintc l>iircti\c ^r naaa- 
a^LS^ aj^iiL ukuaL N |Hh]lu4u>s iiitHlLy rrakauiaft^ ui £]iic. hat 
CTcntualLy 1>cib}^ luplaiTd h^ 4kr ^atcr I>iiec[ivc ~9 he 'catcd l>1>- 
jr4:tiFC II tD ALk>r\c t^ood or better T^itcr rta^u' Air alL CD^rrrd 
watciT b;^ 2fll5 



An alrckacLvc 4n the Tv^rr krd-lu'cd approach Aculd be a 
■niJoTm natJihial iuj^uIiildd tD rrducc. I^r CKJUiplf ^ D^ciaU N 
■■xr-4n thrcfu-^^l rmrrs oftLc L'sicdStrici by LOSbv 2^M0 
aoJ b^ 25^ bv 2LI20 ^ riha«( cr^nl 4a ike cl^~t^ on anJivadual 
fDa'^^Lcra^yitcnai A VBaEorni jppmjcfi irquu^' b'l ^crLiualcx- 
l^iti'c and ^Ac-ipcc[£c anbnutyia ch^n a wairr- kcd-^prcitc ap- 
pmaLL Iffcfic luducciDBi an N Aa'\ ozcmw t\> CD^'ta] 'v^mi^ 4h^ 
acr Lflicu'tirc tc N pcQutna, kawrvrr tkcy 'ii^JL bTin^r Irt^lf . if 
aay^ cbv ud n airnta I WicELt Marrovcr^ iMiuj'cd bc^l bjdi tD 
^■Lc icn'riLTf iTZ^'- taBBL>t ]>c nbd ori. Can -^knits' tLi* ap- 
pniaiL LI bkrLv tD be ic' ca'fc-cSrrtnc^ ^nd bu^ EijI to piotrcL 
the aiD-t i^B -tf Lvc n>a:4^L c«> ly -trEni ^KL 2IMHh) 

? S 2 VoluiatAry PoEicicr Vaw 1lcELchjn[ Qd^Ic 

Uatk ifiluntnr^ and naauLtnrv appmjcfif havr brca nxd br 
■■tnrB4 maBajr^BLTft^ . jud lMhtk 'hnuU be lon'Hlriud a part of 
i\\c latcn^l ■^□tcj^tri atrais-t BalTtrut pL^llstu^n ^Lrchcrtkric 
4[3tc^»r' u'c a Tiatrr'ficiJ- pcialir or a nnitim La4 u> n^] ap p mack. 
MDtivatHhB^ fcir folluccr* tc _k]ls a pL>]lB(En jb^Lcmcnt pLn ^l>I- 
■■tanlv incLidc a rDnanadnirnt 4n rn\ iiuBnvsta] ■^c^aidiLap. a 
p^iEnvcd pa^ofFin i\\c niaiLccplirc f'c Jibj^ a yrurD ' pmdu^l-^ 
ksasLial inrcatn r iht 'nbiKl^ ^nd a tar^hac ^dum in pjniLipitc 
^aJk->:l en -[TiEtcr ir^ttoTT i i^stiD I ^[^L 20IHh) 1 kr i^^uL- 
4nr^ 4kirat ^i a fih^rriuL nHttiKalHtr tr \aLnBtar; fDnip]Lakrc ii zn 
acj^umcnt Ii>t hvlhnJ appiDnc he. whrh cambanc iE^L]tuB> and 
VDlflBtan piD^iaBi ^\Ri. 24KiOj 

V4J In nta jy apf luai Lr ■ ka^rbccn m'^d i uccc^^fu [l^ to rrdsrc N 
pnDucHtn IB Taaipa L5jv On the clkcT Land.nficrtn iB^^DlflBtary 
■■tnrB4 niafta}r= D i^iu l>b Eianai, tkc Statr ofMaivbMl, in TJ'^K, 
■H^cd t\v mandjtfiar fnn4ntl ^KCI 2lHHh1 The Intc^rr^cd ^■- 
^rncBt an Hvjk^i^d in tfic G u ITof \1cx u.d b[on^fi4 tnij^Lcr i 
dncric E^iDup of 'cirnhLifc' frona ^^crnmcnti ^ad ac Aibnaia tD 
fcodMC coBkTH'ui vry^Tt' on chc piobtai Hhflhc Lvpoxu iddc, 
and Ds apppD^chc br 'Dlrang^hc pmbirna Tfic-^ rTfr>it' bmicd 
i\\c baia* ti r nr£^>tut hhb' brt'iT'cca chr J^draa I j^ ^ mHLCB4 and tbr 
'A2tz ^Trmmrnt' rr^rdu^ i\\c \1i"i' ippa ELlvct baijn Tkcic 
lEiuknI.ai z kr't 'ccp. \m 3 ri^luni^in jjj7^cblcb4 an 2(10 I to c^dncr 
the 'izc oF^kr LypaK»r joic l>v crdvLiD^ N Lndan^ da^ n tkc 
M Ilia* 'Iff I ELivcr aver chc mmi b^ decade i ^'krtLrr LolaB^ary 
r[>r>fcnt»OB ^aU fiDrc lul^crnt tD luich fchii ^^ijL rrniaini tD }k 
^CB bnt the latcgn^cd A'Tiiaicat h^' pio^cD tLa4 v<]]uBtary 
■Jcp' c^n br takcB cvcb it ba^a^ mnkiNatc ic^ki 

KL>]>an'nft jnd Njp»rT riHKJ2) ^sdiid tkr aJiip4u>n i^f nucrvroi 
■una^nicnt tcchnuqnc co ludncc kv po x la in c fic Cf u Ifa r^tcT>ro. 
Thcv folttlrd data fcoBi ] Jli| I bndL>^ ncr-opcntDTi ivaLib tLc 
4hiEC ^ ricT'Lc^h iiKatrd \m tkc na ri k-rrntaa] luppon ofcfic Uazni 
^[at^■ tL> fsaHLinc die dJ" 'cbctrd Tvitrr prntn-taon piactkci thrir 
lEic^r^k fiu^luitT' ^Bf^it thnt rxMinp lon'crvjtHhB piopTnia aiu 
mn Lii^r ■ cJvl pL>]Lr^ an 't ru aic 04 ■ br naciviiiftic laMlo^irr- 
ofcaatL^Ti ta aLlihp4 and u'c pioductna 'vNcii^ dcitt^ncdtD ccdaLC 
u^runkuaL pL^llslaon of ^atciwav _ TLc^ 'tion^^ iup}^'4 4hjE 
|Dl>Lv-nialcr' bhnld lucoBMdrr^lbcatxiD DFliHibd fundiA^ br 
CDS If n ntKi D-cJutatLO n akd br c lib rt^ dc ■ t^ncJ to idcie^ic kccm 

of^rvicri 4a tr^iBanq 

Finjjicial inccB4Li'ci ^nd 'ob'tdk^ can ^cibatr vaCnvtan h>3u- 
tLoni Inccitirc pn^oTTina^, ha^TTCT n'k di'^arimp tLc cii^noniy 
m m HBtcr-piodnct ivc w,3'f' ]Fa £rvi i* 'ubixJurd tD rrdsrc tkc 
diifhar^ of a pDlLvtaB4 , i* CD'ti and the pmc afi' pm^uck^ can 
Ik krpt JrtL^^iallv bw Thr can inccrakr dcatind brtbc ^nhdart, 
and c nnj nintrc 4i4 kcT £ mi I t^t rntr r tLc ikda'^ry ■o4hac pihllslaon 
iitualK lul ^Taw:^ (Nl^C. 2^KlO) 

rrakonii inccBtiTC' irz n Lta^r'tabliiLcd part o^^rvi pobrv 
ba4fi an the UbAchI S4atc' akd thr iHiupcan Unnn and acr ba'rd 
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DTI -pnw Juip trrkssTjT J' ■ LrtJkrc lad ^^'tdtr^, 9nr1idi[i4c paiicEi 

txiB l^r'civc ]^ni-trnDi oFtLr Ufticd ^itrrtf Lai 'urc c ■ ■ fu ILv cc- 
dnfcd cm'Lun jnJ imiujtJ k^tfat lihT ^ildbt in tlir kf^rtf ukual 
bnd'capc [hmvj^h llnjncciJ pn^Hica^' to bnicr* ^Lo talc bsd 
ou4 nfnpTLTukunl pi4iJu<4KiB >bJ CTcatc Ihnfirr '4 rip* aiouftd 
iti^^mi 1 L]' piDgriBh 1 1 Htt dc't^ftcd en mlkrr \ pnUutHtft but 
lln^ntnl iKLcncivc cftvLI tt^rt^ i\ni br u:cd to cncaunf^ E^mi- 
rri tD HBdcitaLr bft-iLurut^nirn^ ^nctuc tir K rTdu4.'tKii] 

j^ tnl j4 the uic of titili^T lub'KlLr jbJ ^krir rumov^L 
t^muc^hiLuc ^J>-SaLaian Mtki la thr ITJO* ^i fz\t dF itructuaL 
adjLL'fcnicnt pm^r^mi prr csti niMC Bi^fkC k^uBF. RcniDVjL dF 
■ub'HlkT' in uuD^ la^i b:!' kd tnh thr mluctEn in fritabzcr u'c 
but 4ki' La* ii4iri brcft 'n ti hci^ ^Tvr' Jnr cm pi inccrai^d bhct 
tLau [hnt cF upvt' ^lmmic and TduIalu l^yjl Ochcr ca'c. 
hDTvcvcr^ \ha\ tLat c\cb ^ih bc^Jic 'ub'^ltf ■ Iut J^itabzur t^rcr 
wai -iJL Inb Htr aid u'c may be mi^rr rrbtrd zo ^ail^ilty tkaa 
priLf ^M^nmhap rt ^1 2Ci|^I1 In anv cwcut ^hmutrhcvl BhwL oF 
■ub-Ljkaaa ^Jri:^. ^vnua^ J^itibicr pmcs arr t'lva Id 'lt [ii»r' 
tkoir ift ELO'c r>tlirr pLcc (^ii^Bchn 2Cifl21 F^rn iJ the priEC Lnd 
bccB ^ p^r 4 he uujLM-^v nF l^nirri ti'quU DL>t Lave Hern jbir 1l> 
aJlnnl tlir JHhnuni' urc^lcJ tL> niT vie Id* 'uJ^l »rut}^ nDfii'^uU rt 
ha'Tf been l o 't-c l^tiKC crcn afytfU hnd been ini'cJ 'ub'tab- 
tulK ^i\cft [rlatnr cmy fnzz'- \kk\>Ti^k j thoPDH^h asa}yii' hai 
no[ bcra 4lDkr, [ an ^pa ri jc ilmi aad bi^HBilaiY-cmsFing CDiti aiu. 
mart ]l1c}^. t^D of^fic iiuin rTaT>Bi Fl>t ^hce rxccs^irc co-J* 
FJliri' ^kt^flLI br Budc U\ hUct" thcc a"uc^ [npmvnJ luad 
■■fui't ractHiE Vb iD alio irurraT ^rrri' in marLrti jul ihiE iula4ivr 
pncci aad, ji^riup' pm^ nt morr Lncrn^Lvr tr idJ d^itildy vr- 
pbanhmrnt r>Lf>[>Bri aad Taulauft l^yt^ 

Tkri^ hj' bccB tiMi'Htial^k dcbjLr rr^rdu]^ ' 'ub'idK'^' fir 
pflbliL intrrvcn4Li>ii) tir 'o J i^itjlxv rrpkniiLuvut ^aiichci r4 a] 
lyyj Zcaanc jmI Taulaini L'^'^'^i "A^hrcc pnlnj da'taduMii ^F- 
td iBpiit and J or Du^^ut HurLct^ nnJ ti hrrr 'cil ButrtrBt <k- 
pktiL>D j^cc iLTcbkaod^, 4kcD pubbi lutcirrBt Jihs ■ may he 
nppii>pTu4c ^LL>onr' aul rnvhjiii I^J?'>| luikrd ^nirri ^vilL 
DnLv uiTft IB iDil tnJrtv ma niatr^ nbrjit if^hciu ■■ z peirrLvcJ 
bcDckt FvcD tkcTi tLcT aiav ruri Earr tLc bbor and la^Ea] tn do 
ID asd tLrrr ni^ lOBipctin^ drmaud^ frduLatmft asd hrjhfi| tir 
tbr -^anc cap tal^hcv 4la Lave S^^ifiuci ^nd TduIallii (lyj^J) i4>s- 
clmlc that 4hciE >ir ^pduhI^ Iiit publi: 9n£<~r;cBtion to uitrniif^ 
■u'taiQjbt a^mubvir la 'ub-^akaiaa j^fmn^^rD rikr mpDEliocc 
oF^yKuLurr tir pio^xlLAtr lur>d ikroDiri, and cnphymcnt. 

? S 3 MEsndatory Foliriti ior R«3Ebiin[; Goals 

Rf ^ulaticni 

MnsdalHhiY pdIk in, ai Iu^Ilu^ rr^^ub^iV coal ml akd cax or tc 
iy^4cn'^ fbrr thr cfi'c aud baidrTi dF|«Bu[»i contioLfiB 4fifi-^ 
tvka gcD^ntf the ^oUu^hb (KKtl Z^HH^} TctLnnkj^-ba-cd 
itasdjid^ ai^ ca^v fcfi im^tmrnc but tcadto di'^'oantT^ iBkovitK^B 
aad aiuinr*cn5ty n^c 'tTU d- cn-c-rFlrLtnr (NELL L'J'^_Ti_ 2IHHh) 
Ln tLc Untcd ^tatr* rr^ubcuu UMki chc t'lraa "Abater jVd ka* 
bc^B laipuk tr^Lkukgy-ba'cd wmcc t'- inrcj^iDn (^owrJ 2l^f|l) 
^lELCc IV^T, tkr Llkaa ^jccr .^ct luqiiiEi fnini louruci cfpollB- 
tkiH to Eimt tccii nfi b-^-lu^ rtiMlanl' . jd min irtc rrd l>y 4fic Fh- 
TiiDnvKTiE^L E'mtcdJihs \ajzmiy (1'otvcI] 21^1)1) Fct ^■l>lKb 
DTi'ncd ic-ivjgc ti^ntubTst pba^'^ the 'tauJaid cruuLni ■erDndarr 
tiujimrnt (NKt: I'J^Ji- E'o^clJ2i:ilSI)_dr'it?ncd mr rrl^ to luJucr 
tkc diifhaipr dF patkr>trcDi aud libik nqi^niL matter, ^nrallr 
rrknud ta in ccnn^ L>ftkr bHhkgn^L DitygcTi ficaundi (TIOD] 



fiuitrd iiDBh tliM fiE|canic vuttfr nsd ■■ ntkrr mcilr^Lvr Jl lu- 
nn V iBt? u atTtrut' (K9^C~ ["^^^^ T^tniiBtT tkr [cckBL>k£]7^ rtin- 
Jard tD iBcLudc cJltcci^c DvtTirnt rrmav^l cdliLJ lub'LiatialLv 
irduccN pDlLutun ri HLndc^cDt fN]^C ir>^ 2iKli:i) rr>ahHhLi- 
mzK' tkri UB fkuHhB-^o^c i\\jL J b^vcT kvcl o Fri lEatiimt ieiuIls 
la nc ^^^ilicaB4 ruv im n elc n43 L 4ktrTHJ nt» n ch^bLI r>btain -wivf- 
ci\ diDsiEhr itasdanJ Fmniri'^ ^ILC l^^^ 

AnuiuL J^cdiB}^ apcniLan' ztz iu1>j:^ 4g tkc m|uirTELCB4' of 
4kr < kan ^Jtcr ^x~t, ]>vt CGDiplusLr ka^ bcca pDGr Tv^k anl^ 
24^1 L>F t:^?t^ Lnrist^ tkc Bcm-jrv ^mii- (I'o^clL 21^111} 
< iTrratl^, opc[3ciL>ii' ^ ih n]L>i^ than I .CiOl^ jninul hbxi ' aiu 
piDklttcd JiDm dt'ckai^iip tL> 'uc^lc ^vatrri CKCcpt dunay 
OTcrilL^'iT ronJiHB' rxpec4rd during n 25-^cjr 'Cfirni (FoivcU 
24KJ It Nr^ F]^^ pio|«krd iic^ rrj^ula^LDn* br rlHurnt' rvriu 
^fj^icd aa DcccBtbcr 2Cl^i2 jmI pubbihrd lu tkr rnienTi ^t^r^s aa 
Fcbni^r^ 24H>^ \^ hilr chc iiitrnt ti~ji tih lu^rnbtc laul jppliLrTtKia 
4jrDiaBurT J' 'ivcD a* lapuiMi "^'[ran 4 he kr^ rr^ulacu^B' LL>ntaaa 
'Avi\K fovvunym'- k r abcanata^ c trchkok^avr'^ anrhdjn^ nu i^ption 
riD JcLckp an jltrmntLTC tctLnak|r^ ^Lat LGE'idrr* pilLuciDa 
ki'c l>y aD Bvdu fair 'iiTbrr ^at^r.^ntHad tijcc^ nnd miki la 
t SCI crductKiB |TPA ZQCi.T^. ^^c btf lIluI e n ofjHLnionLJ to tLc 
jiDiDiphrcc ^L>iki. Lcv/cvcr, lUEnaia UDiu^ttcd ^Fdi^tE 24K] LJ 

y S 5 2 Ti^tat Afdi^i Hudjui DdrF/ Li^ifj 

rhc C tjn l^ricr \cz m^varc it^c 4<] Btoakor Eir vkoLitmB^ oF 
aBtbtrut water qual^Y 'taudaidi jmI wLcb j 'tandaid a* ^ Htbtcd, 
4o dctrrviLAC tLc "total maKinmna diaal; knd'^thnt cnuU enter thr 
^atrr bod^ TVEhnhut cau'LU^ iDipaiiBhciit [ft he TM M] a^ dk- 
fcrfinl^rikr diThar^c' alb^vrd immi poan4 lounT* ^vr kuciEd la 
'4cy- {l^QTvc}] 24KJ I) HDTr^\cr^ nnn-pDiut 'ihur^f doBJinotc N 
inpuc m BKi-t u>a4aL water- ^NR^ Z^KiO^ , jnJ 4 kr Lkaa Water 
Act fwrvtiAr\ dl> Jrihoi^y tr rrfCLibdiEp nfin-pGurt ■^virr* an thr 
TNtCH fostcYt (Fow r J 20111 1). Nc^ -Ntutorr auchartY ^'JL br 
lEquiiud £ir nok-point VEiur'^ iF N pDllatnin y- ta be luduccd 
rikioupk cctrubtcn' 

Suicr l^?l^, itatc' fait>ripitinp an the CDa-^jL Znne Mjei^- 
MKUt [^iDpTauh aftkc Uatfrd S42c^ arr c^LiEacrd cfi ha're cnkrcr- 
ibic Birr has TEL' £tr iDstiolkn^ SDB-fihjn4 'ourrr poDuciou [e 
Eun^ 'tatc the CDa'tal laEr r too n^nu^ ly dcknc^l hDrvrvcr. tr 
fJktlirc nucrtf ii[ naaEA^nirn4 FunLcr^ naasy 'catci bd 4n n^si- 
pl^ rvth 4ki' icq u LJUDiroi , and Irdc r^L a^ ncr i Lave do authDnt/ 
rio birr conipluncr (1^twrJ2CilMl TuEduf lurthc C'on'tal Zonr 
MjEuirmrDC Tm^r^na l* 'mall-ci^viEtr JcJraa] jj^d^k ■ ]ri4ir krcr- 
^^ Drrr itatc action i 

Uo^r cuncEt U Z. b^^. ThtHE i arr jppUrd by a it^z ba-cd 
4hE mEipliaiiLr ^iFl ^ itrrqual^v 'taEdaid^ wtfkin rihjc -^Jtc TLas 
I' pnibknaali: r^ krs polklxin fnjEL hec rtric Lon[r9>iitf to lub- 
pjunacnc oFj r^'ErrbiHK an anDchcr ■^acr Tor CKam^k^ N coei- 
iDfi: 4kTVE the "^u'qiirhannj ]^r^rr iiaiM IVuBivk ano i* j naa^r 
■4uiEr L>r|oDutu>s tD I hfLipealc hav fVirp^nm and Maartuch, 
bri thi ha I sot inHucErcd 1^1 131 i ^ifiis l^nE^ykanu If thr 
T^t[H lE^Litoa-r jppn]a£L is to he 'utxciiJEl in luducinpcnu'caJ 
N |«Du[»s iin4 nnb li i\rv, jutharty lEqEiiud irvw son-^oant 
■4UTEC follslnn but aLo na^Lipk -^atr ioetccs niEft be included 
PmvHlinp rulitiErDirn4 juthorty tD rr^T bn'an c^tEim r ■ id n i or 
otkcr 'Lnikr ^tfcr'Lrd-baird roitfr' may kelp lu achicraEi^^ tkas 

^bho«t^h kng mandated bv [he CkaE Watrr .Vrt . c fic TMI>I 
jppro^k hni DnLy been jpp]LEd rrrc nt Lv^ alter l±t^HtE kJ kJria] 
coin* to dcml the Ty\ to Llrrelnp TML)] ■ I'DltKjLofpD'itHn 
lumajn' voc^L, rvkirL kd Lan^rr^^ h> a'l tfic Nacwual KfcaTcL 
CouBcd fcfi t'-'^"- tLc ■4r[L4L£r luMi br TMHI i Tfic a^i^anccd 
fonEittcc cEE^oT'cd fchcba^i: E^luhc <]rT^1]>[ s asd lu^^'ccd 
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way? aa TvhiL h chcir Dir Pained' rouUlHr inipicvrd 'mc)\ z' cx^hc- 
iLy [ccDpBiiii^ unmtaiD^^ 3bcI luLyLiitr mtavr L>n bHtb^^l nJ- 
rL>]n4- fitr-^3nd^rd- (NKC 20^1) 

Tkr TM]>I jffTQM^ ]^ b^'cd cb ^atcr qanld^ 'tandjcd' 
CuimtK 'tJtr' ctfhrr bfl BntnrBt itnsJaid' bi 4.l>i itaL rv jcc r- or 
kavc qbI^ iao*^ rurr^nr ■^^ndanli ^ILCI 2IXKIJ FT^ is 'ivartni^ 
tD dcvcJup pmrrdurci tl^at tduUKc u'cd b^ tlir ■late tG ^ct Butn- 
cnA itandaTd' , and kai fabli'Lcd tbr Vrirnrrff Craffjid] te^^meal 
C^jfi^Hiwr WifTfJiuf |4^ J.iUiAfrujr diir^f C of^rrJ Ifrrruir FIji^jj rFTA 
24HhLa| ^tzc^ aiu cicpcctrd tL> dc^rlup nucrrnt '^JMlinl' dbr (sz'\ 
W7\trr l>y 2CIC4 (T^h^ c II ZOIM)^ b uc mi drjdlinc Lai brcK -cc Eir 
CDartal ■urmc cccvrtcmi McjaTvkjir, 1 Ml>] ■ £hr N LontmL^rr 
v»Kl9air' [ln\CB bv either -^^ndnrdi Ii>t c^aBiplr ■■ [ an^ I'bMl 
Soiad [fic currrnt fbn br rrducin^ N jhiIIu^umi ■■ Jriip^r^l Uy 
CDni^Ir Tvtb tkc lhc^ld]^■^L^cJ^KVt^c■ -[nsdaid ^I^^I 2IHKiJ 

? 5 4 M^TidjitDrr Pclarifx ^r Rfjrbiinj; OdbIi 
TE9>:rx, Fc«, ^nJ M^rk [^ tab Lc Pf rniitx 

MaBElabirv taiui 3kI Errs chst cduU br u'cJ Ji lu^btan in-lra- 
■KDti tir lod ucinp fkan jT^ iniludc rllucnt rkai^^' , nirr r>r pmd- 
mct ik^i^i, M>B-rL>ih| lu ncc Irr'^ prrfirvuDcc bDndi, aad \c^\ 
Itabilty for rn^LmBnirn4a] dasiat^ ^]^C~ 24HK>) Tkr^ jp- 
piuachc^ ai^ '\ tAcW brlKvc^l hh br nHhir t d 't-rdt^l ltt ehan LL>rn- 
Bhaad-^nJ-LOEL^TDl rrpula^xini ^nJ ta be bid re likelv tG ipur 
lakovsTna FGrcxanift-j^'Dlinr taxci cohIH b^ inc cea^d hi rr- 
dvrr fuel uic jmI hcM.c ^4 0, raii^'icni awl N titibicr cgliU 
be taxed tG mlsrc it* ut ^nd to cncfiun^c nppiDprutc he dJ" 

■ UBHIE [t LI hDT^C\ Cr^ Jiftc Lib tD lUJf h I pccLlic tai^jct ' in fr>IlB- 

t»n rEdurtiL>n ■■aat^ the tait^ tc jpfiDJ^li (NIL<. 2CilMh 'iice 
i^^ubtor* h^ic daS^vkv pi^dirtin^ 1il>ti pL>IL«trri vl iD rzici ^d- 
ju'Elh^t tr^ jnd ta:^' 4>vcrtin]r to aL \\kwc tkr LlriiLrd lu'ub may 
rrrjcc pnlikal iu'Lrta[L4:r and tlir ntc oF^Jxatyia ncifi^Tv 4n 
bn^^ jbL>ut ibraain^l^l c h^n^' in bckaviuT ai^ bkrLy to be \ccm 
aicxtTiinc by b[^ ureBiTBt ■ n ftkc fdybr ^\Ri. I^HJCi^ 

MarlctaHb prrvits tr pa JutHhB ^dkI ^blc afthr pn^birBis 
[>Fl>L>tk rrj^ubcuB ^nd tj\ tc 'yitcni* and hj^r bees u'cJ 44s 
i^^lucc ■ u bftr Jll^^xIc pL^ILatED lii^n] cb^im pL^^rr plinfc* fNlk< 
24HKiJ A' r^ LtL tLc rr^ublHir; appmjch niarlrtabb pcnitfi 'tait 
by 4lmdLitC4Ji] as ^Ib^r^bL bvcl4>fpGDu[H>B, -4 tLcrr ]■ ^d j"ur- 
aiLr tkit tkc '<i tai^t -p, LJLbc bk^ Dy afiiiTvinp tindjn^ jnioD|; 
pcmiri hnhUrr'^ kL>wc^cr in no l ate n l* rBcourajr=<l and ikr hhi 4 
ccfiDHsnir ibatcmrTit ■■ arhtrv^L] ^i\cft a 'ul^cLriic nuftibrr l>F 
bu^cn asd -clkr ^l^C 2Dlhll M^rkctabt pcrviE- are bd^ 
bciB}^ tried br N cftatn^] to cnartal water ■■ ^vcn] be^tuni 
larLijdisp f'anilicj] Snvid ^oitL C^cdIiqj} and l^ap [ilaad 
jHMad To fhtz BL> tcHliitr ^>i aLtijallv Hitrvnrd \ Din_prDb'taLt 
i> tLit the nml tn c 4abliih a ba^i* fijr tiaJinghct^ rciL p^Lnt and 
i]Dn-pL>iB4 ■L>irue' ofpolhrtKiD m|ULrT ^leciT LM>wt4£tJF OS ihc 
iDLircci ^ad extent r>F DOB-pnin4 pnllvtHss fV1a]ik ct jI L^J^^ 
r^KC 2fKJCi| Thi- ]- -cklL>ih av^ibbi: br ^\^cribcdi skkanpk 
tkc abil^v Dfnndcli to i'\c" idujtci ii ampiDran^ la^idly f^K<~ 
24HKI3 

The Ty,\ pba^ to vir niaTLrt-ba ctl tindang pn^fiTan] ^r Im- 
tiiu lEducLwi] ofpoiBt aiid non-poiat ■L>vruc nut rent poJutKiB 
an U Jh VbateT' ^ih tinddftf^ ofcumn^ Vb rikin T^itrr^hed^ ^1^^ 
24HhLbt Tfic piopianh wduU Lave c^pi brtotsL nutnrnt pa Jutna 
bairJ OB Tvjdcr qHaltf^ 'taoJard' ^nd foT Lni^aiiuJ ^atcri om 
TMDl ' Tkc piDpDicd todLn^r fn>t?iaHL i* thougbt to piD^xb 
ceL>nanK iBLrativei br rL>lEB[jrv i^JaLCLDa^ Jion BDn-poiat 
fDJlstion ■^■irr* and r^fivU r^aLB prmt m|HirmcB4 £sr po\wA 
iL>inrc paJutHha (^]'^ 2lhhLb) Tkr bL k of-triu^arv aitkL^T^^ fcir 
lugubtJBtC LL^k-paLBt 'OBirc^ H f n UL RT nc ' undrr^hc <~):jn "A^otrr 
\ct rr^TvcIL 2Cifll) TvdL be 1 nupr pmbb^i br thr plin ■■ chc 



■taprdv iif^ JicT'hfdi. rvkrir BDTi-pfiiBt iDLircri Jfimnjic N 
input TLc bcL aFautkDrAy ever aoicr-'t^r poButna is JMitkcr 
tLaltftf^. 

? S.S H^briJ Appro^chfi for Rrducin^ Co^itiiL 

Niir[>[;rn PclLutLon 

Ntio^rn folluLLUs ka* mflli^b ^virr'. jul ns citctnT tatH>Bn] 
■^□tc^ may luqiiiE j t L^odtLnatxi d r^fsat^n^l lu^ubcHiii oFiomc 
soHiur' ^nd Tv^rr hcd-4u'c J aiaaatr^BLcat ofDchcr^ tlanibiDJ- 
4u>ni afcc^vbtor^ incrstmr and maTLct-baird mrchjnL'Bh aiu 
fG^'bL brbojk natcn^l and ^ ricT'Lc^l-bard nppn^aLhc jnd 
may br tkc HLCfc t d rt-rJt^c Lvr and pnl±Ealk ^ccc^tabb ^KC 
IfiCifl: Ida^jitk, IB prcii) A bn^fdin-ij lu a crkybnd p[>3kc;^ cp- 
4u>ni fcir N pallBlEin blbws. 

? 5 5 f Au II j^ iTrrif Lv^efrlwjrjnun A^cuitrtnaJ Fletdi 

I caka^ [>fN Jn>ii ^rviLn^ ll>uL:I Kr 'ubitin^Lalk Lrdaird lJ~£i mi- 
en bitibz^d at nrc\cB -oatc^liri bcbii tkc latc luconaicndcd 
fcir ni^xLmiJiBtC pro£t Td mLic^c thLi. n^naa] ^rm policy 
ska aid LJih^nnctbc c4.L>DDnix jccuni ihFlLl^t EiTmrr* w, Ll> jppiD- 
pmtclv crdncc triikzEr ht ^ud luduLC rionGDitr mb'^ltci ld 
tLo^ ^Fvicri ^kn rxccfd lECDamirndcd bndiruws Ir^rL'. Tkc 
t n> p-]D ■ u [3M.C pm^an D^tlir N^fD AmcriLaB ranabsd fni^ 
drmoa'^nt^i an jffm^rh ckat mav work ^vLra ^T^^^^^^^^^l 
badrr'hLp ii bL Lin^ fHiiiTij ri h ^ in ji^") 

^.^tLcr mean* ofiEdnriBtT N b" inclmlc 'iVLZtc r t ovrr cm^n, 
pbating jifiuftftcl nikcr than ^nnu^l cinpi dLiLDura^n^ bll ap- 
fl^jiHhB oF bitibicr. and u'ib^T v, rtbndi to Lutrrurj^ brnibnd 
dainnpr ^■v aFthr'c chshLJ be CDmi]in[^L] balioa^ll; or \m 'pc- 
fikc wj^cT'kcd' , tbronpli inrcativc f^vmciit' [^rj^uttiua^ or 
■kirk^abb prrvirt* tbri charge brairr br \\ rBi\a^jiK\\c a ict 
buiri cGuld ^1-4 br a^pbrd ^ Ltkia Tv^crskrd', ctfkcr incrvtnr 
syitcmi DT [TtrublHsr; and niaiLct-baTd npfmacbc maU br tni- 
bird to [he lirgc'L fnjlhban, '^ch j^ bn»rr' ^bL> gioim asBfla] 
ia'\ crops asck ai can jmI soybc^a^ en sjMly indi jb a wd rk- 
■utc 

f 5 5 2 Ci^nerntrateit j^nJiniiJ FrrS\mff O^ettrili^us 

The leak ofpfiDuciL^s Fiom t'.M^^i li ncjct^ rqua3 tfi 4kac fmHL 
■hunLTipjL TTvapr tiujcmnit plinc jmI Lt ai^Jrt be Tnsbb tn 
jpply 'iBLLbr njLHiftal trcknob^-bard 'taHlanl^ rin CIATO* ^i 
kavc been af|L>e4i tni poiat iL^ur^T po Jatxin undeetbe U ^.Cb^n 
^jlcrjVc^ On 4hc otlieeijasd ^ pcTli>Tniasfr-bnied itnsdaid may 
fBLOueage vioi^ iBBL>vjtiL» ID tieaimenc t^L hnobtrtf ■ asd 4kcie- 
tiiu be b^' r:cfeB']\r 4o 4ke isdu-^rv la the ba^ nn TKKC 
lV'^^^, IQCil^. Msrkt^b pcmix- il>i]U ila be u-cd tL> r4hB4n>] 
|<iDu[Hia Erom CAPO* [■ anv ea'c^ rrkx'c oFnucrLrnc U\ lurbLC 
jud^roBBd water xnd iG tke atsH^phciu ^kaiLI ^11 be coatiolbd 
The hiz of Bunucr lii>m C .^TO* murt a]'o be eai'Hbied ]n 
4 he MetkeTland' jnd j lrr^ islLer iisuBtTte* oF Paiope. HUBHie 
jpplnntKiB tL> llelH' L' noT^ le^ubied j* pjri L>ftl]e cficjl bmi 
■«( neB4 -balance pm^r^mi (NKLI 24KiCiJ,ai h^i aba bees irecDtLy 
■undated a Nebr^ika ^nd kt^eybEui ^KC ^MO, rv1a>ireet sL 
200 ]}. T\z tn^nl I' to pcevest ore rt n Jiu4 u> n ^i ^^li^-jI meek^- 
■I'm be the maavie 

Se\eeal Tviupe^n ea«B4nes ^ih hi^^h ^'HSkeent nt k>b' afb^r- 
■Jael Lave tkeir o^vd Bunuce re}fula4u>s' Ib 2.\l eouoicE'^ tkr 
qLLiliv (ifdnnkiB^ Tv^eenad 'ui^ee ^vjtee li ^a iHiport^nt pobey 
i"«e fsitL^ubcK ^itL ie^fee4 to K tvek tic nvuBd-aTifi- 
tDstiol Biea^Hiu' sec the iMtM'A eamiboft pL>]LrT taoh fbe nuBHie 
lu^ktxiD ls tkc LDnntrtf I L>f[he Fumpesa UnuMi [■ 4 he Ncth- 
erbnd' Fl>t exjHipb eeonnrnk LseeniLve* La^e been mvd 'LSLe 
rJ^K in 4kr brm oFas eeoHhaLLinlLv L^Dillesn4 4jk cd N aad Y 
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on tlir intmiatKin ■v^rni to i^*^!' chc^ 'ui^luir' 

9 J.J.J NO, /flhui fviiaJ Twrf C^mtrrsUon 

fiima'^hcT^ NC?^ polhrtxiD iL>iir' fiDni ni^liplc iDunci, incLnJ- 
1^ Dn- asd ^iJ^-Tond vcLk Ic isd -^JtHtaan 'Dunn mrh ai ctr- 
tnr pDAcr pknti >mI cas Ijc tan'pfiricd r>vrr iaat^ diitaarr' ■[> 
that [hf airihcd Jor pallvtMha idutc^i iiu^lly avcrbpi irvcnL 
caiLEitrr- aoJ ^atcr-hrdi ^I^C 20\}\Vi Tfin «i^it- chit NO, 
roTis'Eni tvr pcrLip* bet lE^btrd at rihc nitxiftal '^jIt ]lvbrLJ 
rr^ubcnrv appioachc jrc pL>iidDir rrt tLr iintxinil IilcI bhr m- 
itiBLC. irLyut^ OB ci]ii"WB 'tandanl' Eor Lrhu-t^ jmI aurk^jbt 
prrviit' ^rcbrtriL pn'iTcr pbaci C onrtal ^^ pn Jutxia buv [ngiiicr 
vcar-maad '^^ndanl^ ra^krr than the 'unimcr-tuihr 'tandanJ' 
cfiaiJii[Ml^ iicd E>r cfiolcDl oFDznor ^nd ini[>t^ ^Dli£»b f^]^C 

J. J.J.J Ej'F^ffdiid Srr^rNirr fnwrfTJ 

M ujiicapaJ 'c^^c^ treat neat pbn4' nrr tHTrra^lv crtrubtcd by a 
tcrLnub^-baird rtiMlanl {^LondaTv tiratibruti aaJ air nne cr- 
blrd tD ehc dcj^rrr oFowtTirst jHi]lu4Li>n Up^iTTidin^ tlic natHtLiI 
trch[Lok]|r^ '^jadard Jioni ^ccfiBdarv 4i^^Btrnt t4> nutTicn4 tc- 
niDVjL may be icn'ftlr nnd i\\c i.-r\'t ]■ nHiftirrtc ^c Jiicu"Hts 
Aa'nif WLciu up[cnJni^ t^c ■!] 'civr no puTpo'c. ai u n iri^ Idir ■ 
could jfpb li>T Tv^LVCTi undrr^Lf C t^a ^jccr ^cc a^ 4hcv cvr- 
rridl^ laa Jbr tlic i^cL^sdaTT icTva^ ti^jcmcnc tandaid fN3t_C 
Jr>^ 20lM^) 

.^HhtLcT ap^macb would be tL> i^f^uiie ButTiciit ir niL>'r>l oi}f 
IB pknc liMrrtrd a ^v^rr^Lcdi that CGBtr^utr^nt Lil>ti~d N pollfl- 
tK\m \m do*!!' D ■[ [ran Loartal rwfcr otIuvi Cuncstlv, N-ir<luf[iL>s 
trcfinf^b^ !■ m^varrd o\\ t caic-bv-c^T Ium* ^nd chjt con an]*, 
wkcD ic^a^Jic pbnc nli'^^i^iyr diiettiv into ^d^'^j] rrD'vtcnii 
Ntfm^B di'^Laiicrs rL^w hrcc la CTFcrka'Ln' hj^r kipulv c:^j|^ 
TT^ubtf U9 

?.J.J.J IVrtfdiJif Crra borr dui^ Prcxtra^t^w 

WcrtbnJ' >nJ pfiufi' r^n be 'apnibcant iibL ofbcth N jod P 
Wnbnd' ^n^l pondi t^at dimth* intcne^t j^mHMl^ater flo^v fir 
tik dauiat^ nr haie clluctivc ^rrtrr eictLaBt^ w riL 'tiuan]! niid 
iTveTi aiu tLc j^rrjtct 'anl* afN whiL tLL>ir 4hjt inccncpt ciud- 
1^ icdsELcn^' aiu nm rt rfluctivr br P ^L>Tv^nh^ in pir'ij Inces- 
tivc fTOj^rana' il>uIH tiTciic^ tbc creatiL>n aid pmrrvatian l>F 
Ti^bkd^ df^Dcd tD hf c^>od N iibI'^ iti ^ itrr'hcd' ^ riFi N ^1- 
lu4kiM] piobtah' frdcnl water ma nn^r^ Bhcut fii>trnHf ntflld 'ap- 
niEcajitk isliDrruT llir jbilri^ fifw^bBd^ asd HoodpLmitD irrvc 
ad N 'idI'. aiid vhk a«lLL>T' haff itiDn^ ijiprd tLri inccra'inc^ 
N iutcB4ion iLould be madr a 4.rnti;il rnkrcm a 4Lr ^bssaft^c ^F 
■ucL pn>f:^- ^t^K^ ct jL I^T^. 2lhhL) ]lDTvcvcr w^ bMl^ 4.aB 
rrkair inbrtaa^La] L|HaB4A>r' n F t^crr n hn u 'c pa c ^mcth^nc la ad- 
dtfuH tD U Jl>|, jmI 4 hi' iLould Ik taiuEilLy b^bncrJ af^iB't iLr 
iM-ic^'cd BBtnTBt 'inLs ^bcn ^biHiE^c^ny bi^-'c^ir 'tntcpy £ir 



9£ Lessons Learned and SyntlieSPS 

Five 1 1 BBlnrB^s c^u'c pnvc pfi Jutxia pmblrni^ ib mnny m rr*. 
blcs^ ^atrnv^y aad cd^:4j3 nvcry ^bJ b^^ ■ ]■ the drvrbpcJ 
coLiD^rr' aad nniv, inciEau^ly^ ^bo ■■ thr dcTcbpup Dnr^ [■ 
tbr L>icd States twD tLird' dF>J LL>artal ^yitcmi jet ■Kidrntrh' 
tD ■^vcicLv drpndrd In BBtnTBt polhtxia. 

K ucnrnc input* [4> is bad and LGJ'ta] ^atcr* jie inrrra'iB^ 
pbbaJly In lamc dcvrhpcd cntHBtnr di-^Lai^s afr Lnc bcca 
rflcLtnrLy cu ri Jilrd^ l>«t N pDUntxiD ki* bcca ccduLrd onLy ■■ 



^D»r bcjL aic^' Ifrvnunt tcrsdi cnnfcuivr N bidLnp to tlir 
rL>a rtaL iv^cn a ftLc UDLtcd^catc- in 2I^J^i r piujrLtcd 4a br .^h°i] 
iliGvr Vb hit A LI todav asd mL>ic tLas tA ur tktf ^ hit A rvj* aa 
l^t^iO, jmI inciEHT' JET likely en l>c z\cn krprr in drvcbpiftf^ 
CDvntnci ^ih rapid pL>piibtHtB pm^vtli 

The 'tntrpxs br rr^bni Linp^hc inaBLcdcitc N 'uppk jn the 
^]b fnr rmp vpl^kr jet not ncifaTih rihmpribk ^ih rrptn- 
I'huit? 4Lr Lnnpicr-ccni ■tHhnf^ 4>f N in 4lic ■l>]L L>rfraBK vuttcr 
nhim ft ^1 2CiCiJ| FairL^ ibuU JHiouut' od" ht^h-qua]Av L>ipiBir 
inpuc cjn 'ati'l^ riLr uhBLcdLstc N drahand cfciop' but du^i luk 
4<] baiid 4lu- loil nrp^BK N ^Fjltr rt n] ir>~ Men kic 24KjZ| 
lacrrj^in^ loil ccp^nK N ^l>uLJ be bet ^rtonapb'Lcd wtk ly:- 
4cHi' fchnt 4.L>Bd>inc bi}^ ^mounti ofnE^nK inputi, sork a* k- 
^CunkT Rilln^ ■ an<l BhinimuBL 4illaj^, and cvrn ^Lm r^atiBucd 
afplnotHtfti fif ^h t4J bjbuc Lmp drmasd- rvninld l>c icccs'jry 
^]lkr^ ^1 J^t^JTj Tbcic 'TN^na' 'hnuld be dcFigkcd tc o-Ltt^c 
4Lr ^4cBtci] cxtin biic Jmsi ponkd N 

The nutnrnt' CHhHLC liom ^ v^rvic^ af'^HiEr'. mcludiflp: a^r- 
malir^l licLJi co DCfBLirrtrd ^nuiul bcdinp npcnlEm 'c^ap^ 
jmI icptK ^artf', jnd. bi N atnHi 'fkcTx dcpo'ricn itf NO, 
fcon b ■■ iI-Jk] 1*41 oil u ■[ u>i Tkc lublr^ mpnrijncr oFtlicir v^r- 
»r^ a mL>btr m c IV m^ wjiz m l> iv 'crm i 

TrcLkKa L ria4>|i asd aan^pcmcnt pjaLtarci cxi't br mlM~tEiEi 
4if nu4rv:nt polhrtKin at tz^ n nib It rr>'t Tlial many ftfthr'c La\r 
■L>t i,ct b^cn impbmroicd L>n j 't^mfcjnc tab 'vp^it* rih^ >cw 
pjltiy a^^maclic' aiu occdrd 

Thcl^ct ma9>t^BLCB4 Hh]utHhB may 4>£rD }>c a coHtbiaatED itf 
^■»r nftLc Hun^ \oL«Btaiv asd mnndit^irv jppioichc j^aibbir, 
I^Thnp' appKin^ JiSriunri jppm^cLci tL> JiFtiunri whiec afaLi- 
4nrft4 polhitKiii 

NoEL-poiBt 'CLiiEC dthsiinatr N input i tc Enoit CL>a:4 jL wjtcri , 
>iid ^rr impnitiD^ a]'4> br ]^ C unrst irpubtor^ aiJthontv br 
■on-jK^int Hhvnc |4>]lutu>B l* a&rn ftOBC\]-<cft4 l>t vci^ Laibd 
llcDCf inccraicd ant^orty tfi irpabtc 'u^ L 'ihnirc Buy br kccr:- 
ui^ to lETcr'c polhitKiD oF^Hi^cc r^'ricr* b^ Bfftnrst^ 

NstrtTBt polhtKiB 4_iB be >ddrT"^d ^liiun^L j undlim n^ 
4Hhial approach , ct j waicT'hcd-b^'fd ^pfiojc^ or throu^rh j 
toidtinntxift o^tLc^ f£tr rKasi^t l>y jppl^jng n uiidana li- 
4En^l jfpnh^L to NO, cmi'HD'^ ^vLik aluii ^cttnip watcr'Lcd- 
bj'cd N b^up 't^ndaidi) i^ Vb atr r* kcd-b^ird a^^ioaLh r bkrLy 
iHh l>c the BKi'c ay t-cfbccivc £ir 'oik loun'ci ofnutrirnti fiucL 
t' nMidT fmih j^TKvlnral Geld 'J rvkik j undnnn nitukal ^f- 
fiuacL mav be l^rttrr br HriLcT' ^'ucL a^ N4.>, Jiuii ti' J-bcL 

4.0BdtH'tU>n IhT ]^ llOBh d^CIlCeBt::|. 

Tt hit ii]TrTB4 'CftrncdJc ^nd trchmral kna^vbd^c ]■ 'uSeLrnl 
4<] bcj^iB BLiLiftt^ 7zt\ inttTET" 4n r^ aid clmuiatinpeoa-tsL nvlnrBt 
p^llucu^B, piopiEii -n, ill be Lg«>: kci and more ca'c-rSrctnr ^^L 
ineiuaicd in^citnirst in apfiupiucc Kirntibr iutjcc^. 

Sinec nvtrirat pollutioa in manv cnta'tal ccaF;^:tcmi Las 
wniur^ a HiHkjpk ■tatc. ^jcc and btal tT^^cnncit^ maf [uit 
be tLc Bbn*^ cfkrtmc rr^ubdniv n^ni tr* tir j ti atrr Lr J-lu'cd 
jfpnjML Klv^t bn'iB Lomjii'ixia^ ot 'uiaibr nitritf ■ jF pmra 
^■J^orBt nutLortv kuv be ■hie jppnafmtr Tionnnik criraTcL 
4>H CTiTimBiimtil polir^ dr'^m Lai hj^^K l>crn cftBLrmed ^iL 
4Lr mrrtf' o F r ma* ■ u>b i-lu-ed rconnmtr lurntivr (tir r\anpk, 
ei]ai"WB rharpci enairioB lu^lufcios 'DbixJici, ian^bobk di'- 
cLaipc fcmi^'l TLli l^jntnic hs* bmicd crtv^ncc if\ ^MwKuk^ 
fcun a[rnrLikHiE sod otLrr ■on-jKtiDfc i^hHTCc 'idcc cmi'Eia' an 
'Mch case J acr^ tr all prantia] ^hi^ oin urKib'crnabk ajid typi- 
ra]K ^orhaitK ^crnnl baturr^ 4>r no o-pn mt |4j]lu4u>n piobkiis 
4.osiplKJtc tLc idrncibfatxiB oFpaod ■olu4u>ni Osr ii 4 he hi^^h 
dctrcec of unceitaiDfc^ ibfiuc non-poift4 cbili'ed' and 4 heir Fate 
{jnrn innrBt BHtBtDrutT 4eL hnok^ry Bon-po]ft4 eahiiiHtft' d- 
ridiiucabL co paitirvbr dri hcn-maleT' Lannot Le BLO^uiud witL 



-Nij eri^u^ JWd ppd_j£;m4;Tr ri 



30? 



iu^>G[Libk acfur^c^ at rrj'nEL^t [n't Tbc i^'ub %' 'ub'tnstiil 
iDccitiLTit^ JioBi tLc dc< I' K>k-BuLc r^ ^ liD ^rT TU'paa'i>k tr 
Bon-p[>]B4 p«DutHtB nsd nbiMit the dc^rrr ofrj^h fimi ^or hfiu'c- 
kL>ld'' ic iffi n ■ SmIn ^ THl' ryL' aui eHc u'c afEhc luid* ofcni^'u^s- 
biFfd u 'trun^riit ■ chjL ciL^SDnii'ci H^Bjllr advHicalr kr cart-critr- 
tnc p4>Du[iLM] ^'fiB4nh] fHinfED asJ hcoHhlr^ S^tti^, ^kiMtt inJ 

^ELOtLcr IriTtui^ nf non-poiiiL piuHliaii i^ riLr CYtiunic 'patzsL 
vjcutna in tic ti iJd ilri^ ^ rdtctLvrir ■ i jnd c^i'e oF^ciliskal d^- 
tua* dt>r rrdviiDj^ rni'iHhBS. Thii f^ath linix* 4Lr j p plir^ltilAY 
[>Fthr undana trc hnnilh^-bifj cr^abton a^^marhr' tliat ztz 

D^B HlCid Id tLMltlDl paUt ■L>«TCCS (Nt^liL ct i] l1J?4i. A v^Hcty 

[>F<]ptH>H' ^rr ^^iiU>ic to CM-Din^ bmirr? tn lufcc idcuLv Jt- 
iiE^ic fLouc^. TLr ncBU cfin'irt' dFl horci jbaufc ^1il> 'hfiuU 
CDHLfh ^^'^ thfiT |rrtiriiian<~r ^it t l> ii] p Iu bl r| ^ ill he nicj- 
aviEfl.^nd eIic pL> III y tLM>]' rih^ ^iJbc dtJ hi iftcc 4 heir l hoirci 
^jch ofthc^ ckfiLLC' ^iDxdert the cceaenLc xnd eLakigKil pcr- 
fcnunec bu4 piDbtBL-ipc^ifc rr^iiuh ■■ citcntial tr iuhiLvls^ 



R. 






3^1^ ^ ^ 






Chilli 
^-hE 



(ccM- 



iiuh. A H.\^i^C, El j_, 2Dlk 



Inron. f.^ 
Ticnl loicci 

JuTTJ^lfdUl 



lufOL T.K 
DiE^ HnrErJ 



CLrrlEwcc :i jL 
^MTVcqiiniEF iiid 
F^rH.^i.iidl L^lrj 



vTcn^ fitc ilic IS^I CziiEv 

{] h FdF c^.wj I du;^jii.id^ Tip^u ^Lorr t^^r ;u Me 

knHD P^oLUa lcrk|, L-hiiJ Pr-E^ ht i-hiii^v>3. DC pp l>-H3 
B^Uia, V N,^ U Pjrk M S. Ctci ±nJ C D Ire 1M2 N iLmi^eil liud^c? 
^1 -hr K ^pullll^ Elf kxarcij^ rhr VclkF.v S CI rr JKH. i1 ijrii;.vii je^ , jT/ il ^ 

ImuK^A S K M u^^^^ jelJ A. U MnLvuiixc IVIt ^i^miivniic ctiIeo- 
laiii afplHbBphjD: Fzrliliacrr in hnpiub Afni-i b. VdUdirnrAiii^V^F^^nr^uf 

P rmiC-rrj Ji r^H-^ ^±>d^ ^^r d A U Mukv r xnd PI.L~: Vkb |cd) 

^liniiiLi- N.zolY IhHKdrrchi, Thr N rmrrLiiiEk, TT^ 2k3 -n V. 

locick, Ih.r iDDJ I.CTCT>Tn^ nutriEin df rr- niii eHiii ni3 dF nurtxl w^lcn 
[ lijLEiip.^ iiidofp«t«nin?iir'Li:iiL: T-jLixtj £t , |>r^ " H - fH 

Docirli^ D r t H DumKj^liF. >r likci HP M-kki, C I. P.<]>jr, eh iL 
IHIj. Uuiii: FdlliiiKHi III L^r UiimH Sb-E>- ^l^iiiAcjim xLEnmplrtiKiniT, 



E'lilurr eIliIIcti^?, HI V C) eciiif C-HHiimpyD 
Dcirli^ D r ]^ A inrt^Hd, iiiJ R F- M 

:iiLruphi-^i.Dic SL-.ninhr uii^rrbindia^ 

Lillet far i^riEultni^ ^imidr d^ ^iinrnrr^ n 
Dcirli D I K i. Ir.r*l^-U H W. Heufhi 

^-aciiEzduJiFjuHPiKy rr.iir4>id^ Il7i1 



^t: l^ihi, IKP L~;un 
Fu^uiiubLc nrinciiliur 



^nira lE4lbr E^rK^mkc k^ 
cfivivirm rcki^qKHi xnd l^iI 

^ Iji dl rr- 34 , pfi 141-2*. 

Ih._^l. liLcr, M.D DjTid naL 
1dri-Jl/f^L^_^ j1 jrrurnjdP ^i ribvifdu 

prT>HCLELTE n.ni;LiidTFl L<k(l-2]^ 



£EniEin b 
?? I-M 

BoycE, h W C I. C^Kii^k N A. I^AxiEFb L nnd R.W HEvwjnk 2II£ Aartim 
pa^ziiiE niirwip.ni ^h^jco hi J rc^uiKhrff xi ittcwiiic iimh^n ^pivi iii ihr 
■anh^Lcm USii d-4f idiAviuLq ]ii Jicit 
D ITT mbncL ^ ^ A i. kxnlr, 1.^ P^mse. ind C A A WEvyiiib l??t lim 
HHi-i niTil Cinn iffniiiiE^^ Tli e \ tc nh ihc DiiEzh Kuinni- Ihh>^± -c^la^ 
■7FIE111 ^jn^lbrdl Xpr^iid >l , F^ J? — D 

iicii^ D J FlzIuIj S p. OrLind, niid IN C C Ijitow, 
jr ^-D^^ydi Fu ■ijridJiicui I tiiriv^ 1/ Ciii^ 1 fttj 



id 



-V Jl IfTdl ^. 

rirvH ^jnrJF . 
L xnil Adiiefp 
b^t^ PC 



lu; Jii^rL lJ^lliF> NxiKHix^ Oeuti Werner, h4jtxiTumc 
hcriE AdiiiuptEitEm Sili crSprin^, UIi 
Snii-^m. jaCD.T JCeJuemf I?TT iu^Akj nl F 
K Afnci. Irn i^ rpFni ViEvj Sr I ftril ly Tv ^fiLf H J. iuiE^h. V ^ Sx 
xnH r Cilhauii, ir^l, Sii^ h^ccul ^iiVlicjhon ihk if, SeiiH fiznrE Sn-nn^ 
laf AcirTibj kljdEAin. Vi'L^miL^in-p^ Ml-^ 
Cm^KT^KCr^r N.r.Cjn»K n l-CnrnlL JLW HEVfjiEk.A.N Ikirp&rT, 



Tipil 

ndic 



Ajj ^^wivrXMu, TVA Pub- 



cljL, m:± h4<Hi-^ml pihluton DTpHr&E 

jrF.ihjv *,FTi l-IZ 
Cb>n^P.,2DDL ^Lr T L' rr^Ur ^r^^ r»-i.rt OOrrnhr 

bhiii^ Lxm^n UFL HI yy 
Cb«.T. jiiJ ^ Viin (c^l 24UI, PnNr£uinf Jir 3^<nj N Mii A^M 2V^3 

TVO TE3k, IWA &p<EU^ SjEApM^ 0& StTDDg Mlbl3^CTK^ i^d Ajn 

VvncvjErr L [-U Jiinr 2DI^, ioHjl Kora, UEIpf 



I.C> IIeJiii CI 
Ii3 x-uii ^ nja 



A K rEivrrEnJ D.I IchimcL H 
iL 1^? L~: kiKil FMiEEw EaFEirriFEiu' 
EaEvfiicn^ C Tih^ Q jj i^iirMu^ L^l 



ih^^idI niLfijp.ni ^tJJ 
I ]I,pr^4£lH3 



■ ^di 



ilL^P. 



The L/i . 



Ai 



ijVxi.*i[iNLrjiri 

Ddicrciarr^ ^, 19? J Ink^ickl iiiLMifcB Hislnn kl Lh< tmfMu SueuI -mJ 
cuiiHiuiL EEinbnbucDrv, '■■ri\3 fIf/;i jwJ EIivLrrr^ 24, pf^ 77 1-7-1 

DdKrciarr^^ S Ur^iii^iLi jnd P. M l4>ddcT. IVfj Ahcnunra liii niEmjcn 
iij IriEuiii HH rrwip^ 111 EnvpicxI n^riEuburr, Flf-J - ir R nr^^b, ^(1-3}. 7^ 

^^^9-^b 

DuJxJp J^ JDDl Tnrrp Y^ir* 41^ ml hznilin imrb in r^-Sxharan A^a In 
Avii^r^rJ Pl^ui Xu^yA^i Udiia^iivnui ji ^iF-SJ^dnu .^rvc Fjhh CFX^rpf tr 
i^^i^r H VjalLLr.v r, J. Hick M Sin^mti, inJ IL Ucrcbx ^c^l CAS 
InlcnixlDiiil ^ illiii^FDf X UK pp-T-ll. 

E^mEit, i ^ ]» ki3iiii=. M. Hrcdminr, P l^undcKn, O.^ I-^itixe^ e- 
iL 199 k FrcdK-iiip. rhr rfTrEt^ hk jqnK»^hn ie dcpcvitKm ui -oiiifEr ^nii k 
Ivi.lnKE Turn -hr NT^iL F :^ ruwrtuiu ^-i\r n^zmauum, EiwrywU^j I Ml. 
Hr^li2-]44 

BmBiTH^r MIX L [.iT^ii 2E4I Milm^riL ind tbr lahiE is Mnra^iii^ 
iiitnh^cn la rcLibun ta P. Tii Oyutfi-jj^ ^^^Jlu 1JniLji.inii ji Fidi ard 
F-urrjir* ^Fi^b^dii ivJ d-iirxHiTA niiv^ i^dm 1 lu VRi--rcdinp> dF EKr2iid InL^m-k- 
EMFTuI NiEin^m CHHiEcrnKr DM S n<nL-< nnd Pob Ef^ The IcamiiHc VnrU I 
$7| Inb-^irE UK Hp.37l-~r7 

Enm^K.^hb P flEcnT.rr'^ xnH F^ Sueeim 2DD1 TLr F^nfj^ii ^rrFpcEizTc 
414 11-lrwip.c^ EiiiiiV-Dib^ xnd ilcfjrwiEbnii F ui-JhMrruf Jii'mi^l FAdT 2t, fp\ 
1 1 l-J a 

Fd^.K-II S.]» ]rmrE3E iiid < .J. C;^n3ii, 1*4 1 C. kjii^in^ pr>| Ecirn^ e»i ih< 
iiiixirLAnfc nvibjii P iiipuv > ih: —lu^rnFTHirTicsl ziinfh^nir in lirii^h 
M^p.k V.iLh r Ff iLt T I Idl Itj jF^jirnrJ ^1*^1^ K7-99 



1 

iL 



R H HEimnh, H*J 



>r^>N }]» ^hcT.^W FrPiiixnS PSrz-Einp.r 
iii-njp.cn cpcidr, rijfi nvf il,p^ ^+l-i4 

M^^^r-L r.y Dcmmrr, □ 1^ [IjHinr, b V liirf-r K W HiHjjnh ^ 
'E44z Nilrwt^ni cp eId: P-p^ pr^^nl xnH FuEiin if H^rFrbrv .r^ En prc« 
I. E . Cr. CncwHi, [L F KjIkvp, E Adjiii- W Ljli^ eijL 1997. laili- 
111^ vil ailna^ni upiTil 111 AFeic-l lir Hr^A jI.3m ?f1 Frri I ^ ji j^Jtv^ IL J. 
iurE^h. FA iiiLihcE. ind t [IjHiEvin Icik), SSSA .^ei^ |abtab<m kx 
>l Snil icini Er iuriETT nf A mrzicL Mj^vm W I pp. It I -92 
CuEdiby^lN A V ^ I jta^hn. iV ■ I jv rni Er, II S. A ni. I.T Ai-lEiibuch e- 
jL, ttt^ J biv du^ ^Hixrx d/^ d^Vj-lt fu lir U.iDLj^> I kJjd_rdld^d R [FfT D^ir 
]f^ J FLzfEiri Q3I Ihr kirjmtcd AFhcrymnu 011 ]-I||cieu » Ji< HiiulFar 
F^sLcwi NOAA C m^nl <}rcxii lixi^rim Dcll^um Aub^rv icniv Hex 17, 
NjiE3iul0^iiif AUnivphcnE ArTOfnlHio. ^ikErS^niL|j MD 
lliDEJib^.lh A. jadi;? A DnLhk^c, »DI. lun^-lcmi cbnii^cF 111 dMcniExlKHiF 
jii^ris L^nilm^ni Ml thrFlfPvippi t^zr^iFiii US^ H> JrFh|E^ J^n- 
rnrj It.p^ IJ«-» 
CnSa.FLC jiilD V Dmoiln, 19 13. A^r>Eiihanl vume^jf j nn-poEus- 
E-rcihn A rLnhmiLjE d^rEbipiiirnL, JnrildiijF.qnTdldy 1j/^ ilhril^-irvrrrt^ 
Ta,pF^ J7-19 
anKLvd, A, P Sahnclc jftJ A. TnndrrFki, »**: Trnic jcjka 4tf Kutnnir 
br^p Imm biiJ^Frr A Fump^hn pcTFf-EEtvT e. TrdhjEdf ^-iij^rdujj, l^g^fL 

Hn>^inL, Y xnd t CTpixj. 1994= i^YKd -hr ^rrcn ictuIuiuhi A^oihurjl 
JcT-kipiiicnl fIziec^j iiiai dxE dcv Ecnlurj. lie jlji-Biif^rdr Ta'Lwi Uff Piiry 
^EwnjFr £r lulmrji FiTdl CdA vi.ry ^Jl A^AcrKHL ^cdl.CAl liitcrmtM^L 
'i.'xhaw^ri, UK ^ \i-¥l. 

Ha\Mmml,y.*i F.^ IPcnlcnrn i H. D rjFiF rO, Jiid | M. ^iiliiiii^ ItH L e»- 
L:iiipiicjr^ jad f re- iiidibrral ^kibijC tckUf cxiim^:n hiidp.nF i]iF|rnJjr.vj]i^ 

il,F^^■-^2^ 

HinvariL.I-W T:tr ^:^lvlF^1 nrl d^ iMi^ l,E}KF^nrj fHrJt rJii ^j V^Fjni JMb- 
i^FM.^ L I jrr.J H drrjr f/ E^i I E^ , Pmc:HiL^ dtTrhr lEd InEErrLihuEnl Nkth- 
^ni 'S^iii^4:«iu=. rJjiiiEK^ Cbinx In pr^r. 

Hc^jribi, K f^ 1**Z rhcainnp.cii .-^.iz. hi t ix^U^^d i^ C hul Eukhl- 
-■Huidf Lbdu/r I il J, Ttr I dnl> ipili.1 Hidrdjldd di f du Fh jTdl fTTHHUQiii? if 
CNddld.iiirriiiinirHrJj«rfi, H A MExanc^ jnJ>C Cje^eII |r^), Wilr^^ 
C hi^E>ir^ UI. pp. m-lv 

HEJVErtai^ Fl.Ui 1**L Huiiua il ErIrTJtDii hi^ ih e iiii»tni rpEl^ DrrFcw. 
oirvcqiiniEc^ iiid r^cp" ^nr irrk4h!iJimiDL ]ie F- t hai iii>2- Yiiii ^cik-lr 
P:qhErcHin^ uf-hrSimn^ N jod A^m 1**^ 7W*i ipcEult^ Stqlt<viuk 
I.Arxi U nrr CTTiE^ S et>^L Kcar-L pp. 1-e1 

ll«>^k,R W., ECJcr^cn R Mmm xnd II Pe^qio 199k TaE#rBrnEiivn 
jii^ ^niEcviiiij ai P in iiDr-hlnrc jxd DL'^inic v-iEcrr. lie P-di ^ir Lliddl 
EvMrdUHdur, J^Or^ r f^, H. T lEvcn |cdj, V.' il^ A Liic^ Chickc^lr^ Uk 



jta 



Ecjysyjtkinr^ and ifrrmdJi Weii-kjrimjf PdrSiry Reipousci 



KE^yiiuf iiiEK^jcn %*djcfr Jiii rrrmnr M ind P Jlhf hn Uie ixiiu^o ■> 
ihc h^nhAdjuicOc^iL NjHuaInd bum» mHucsra, ^'djEKLr^ ji^ 3i. 

Hnwirth^ I..W iY. Aiidcr^n ^ [Zhhrrc, C Flfrin^ C Hivpbinii^ n jL, 

2frH- Nu'nciit pdliimhx ftT l^h^u! rzrcn hx^ jel< h^-p, ruvr' Ji J.i pTfjj T . 

I- El 
IIdwi rdi ^ P. W 7 W iE^c^W,^ Pjtbrh, niJ>M ^^Ihivji, J^DJ x hibn- 

t<n UTUL Ihc Uiinrd icil^ Anni lU l-»K Jii I palEilEal iblurr hrmit, 

^ii.F Id[Zhn tl-H 
Hnwn rOi ^ R V , U. V.'±L:r,jaiA So-irf £c^ 2DDlb ^ooil c^ En~3iln3t=n |mllii 

ihnii XI ^lUlC1l u iicmirEhr United Sei^^ Lrta^.ix 2t^ p|^ bab-TI 
HawnrLfa^ EL U^ . JL Mjnm, md H & =t n lH.Tr Viwrin njii^ far numcnh 

pnik iHHi III AEvbl wjacTK Aa unE-^cihrd otiIkhixI t^dil^ ^m^nm br <hr 

Uiiitzd Snt^, Mxlniu. Oeclti ScrriEr, Mxlniuj Or^iiir jod A-rrvi-^lxcTif 

AilmiiiL^irimn. SikirSpn^j, MJ7 
HawnrOi Jl W, K Mnnnix D P S^^xdei ind E W. Ii^cLTtfr^ Wxitrrr iici 

iiid wiLCE^hfd iii^jni:E> an pr^irj ^mdu^rr irf niid chj^zii JfniiiiiEr iii 

Ihc klTHET ]]llEtlHI KlFEZ ^ILirf. IfL 1 l^r Hu JjFU ^ .IT ^ I EF llltlXL fc^i I, 

Acjdcmi^ Ne-t VHHk NY 
HDWHrtSi^r V jii£R M irm M ibn^cn ^ rihr Imlm^ nuEnoit fiir cHhopliH 

Donn m cixpcil mjEiiic cnt-pricrrv: EridriKJ teevfdtet ^ dE^dia. Livuil- 

Tf "' ^ icinyjfby ]ii piot 
IFA Llalrm-nbnml TETibliicr iKditrrrl ZHl TEiEilncr Indi^kKK lEA V.' Efa 

piiri^ ArnLililr il hj:t^ ^wwij FETnliTCLiE^ E^^'u-pturuf p 
IriKi.UirKiij l?h:^ A >jHif Id i>j kH m £nin Fdrr jvr .H [fdfn 43^4} &H""^ 
Jiva^ia. N^ P-W HiHTJirb. Jii l [_> llciliii^ Ltf7 A inioFphEwic dE^oi- 

Imi nf iinn^cn 03 idcT unm rhr LTni^npr miMnkixic^ ti> e^uiu! zucrtfiliba- 

lH>a III rhc iHHih-^-rr Ui J ^Hh-mi v nrJdl ii nil r & TfitmrKjy II , p| 

Iffb-Jtif. 
Hid^ D ^ Mirluzb, H Izr^iim I. Cnrfcntcr, R I e-Hicl ei jL 2tll 

n minwi^ni nEJonn iii rhr '■T4Kld ^□l'ciip d i^thAhiVjIi]- In pm^ 
L^K mxK, K., C; Ui _t H^ic^ii xuHPH.M HEicn»^n IWJ Cw hi^ rzHiiL-^^ 

niimp.rii iiid P cmfrrnri^flii jb^ hrn» in eHtN EtiLErLmit, Jiurvif ij ^■T>rFX'- 

EFnridl Uxud/rinrL JV^PfL ID^-tV. 
J-^vK^O. i-t Tnoh H VjaLbinrr, > D ieL N. S^^^ d -li »*L U|h 

Imr far rnET^iii^ P JTJEiili_E7f far khw r^Etvrc pl^frmxlr e^kE In luli- 

/jrirrf JM«Tl \m^ mf INud^nir^vl w Jaj- J^x>xu j^/rv j- J tfv Cim r^ rd f^ N r 

D ^iiiLu^c I niE>- N Siiip.inp^i jiic R Ucrcki [cikl, CAi ]nEETTu- 

imiuL, Villm^hif d LI>L pp ll>-^7 
UJL^ A:j D [c»nn mdS t [ bilL^^r^, \^^ Pik ni- r^ii|HHii khimiiv 

Indin^ nT ^Ihxlmi xbnlc mExa C h<ia"inp. \r.c zi^hl rnarn^ alK>, J ujrv^r 

JivwdF if J j.^ ■ Lkn ^irciuwMwr, TS, pp. V~i4-47 
UJL^^I, L^ l-ivtE. xnHPia RikiudiK l??H T aimnii e lkehItf e> fai 

i^Lullunl Dun-paim .EiurEr pilliiuin -uiiixil, II dVi H iFMn u if vHi/xj JG^ 

PT^HTI-FIl 
U»^^, VM-, K-Cl Mjkmdc iiid Al~:CX l}F.>nt"Llc 2402 A^riEuLt^cjE 

IrTTFlamixiHtii Jiid Fewt^iet urr in ihr l Erol-lLXFrd FwrxErn" 4H ^r hfarlhfni 

Ccinck >jTjaii.nh Ni^etu ]ic Tuirjjd^^ Rdui .VaJ-hui Uaicjiiiiui x> Sm- 

^dL>dHii l>Ed i. VjaLinvr, > HieE^ N. Sjii (mi (j, jbJ FL MeicIi, ^e^J, 

CAD lnlcnLxiiaiLj^^illinp.brd Uh- p^ Ti-Elx 
U>riiK]li^[.^, lllLTIcmEc rr-juDiE^ T EnHuEni rnE hr huiiuc inEzmn 

luiL ]ic ^ riirjji rii.vr#: I iFTj J^ d^ J .fjrrrjircui F¥iyuJ 1/ b f fJ^ _^ M MrhlkK 

r D I -Id 1113 D \^alliii 'rt ^, L€i&H Feiv U^ >aintx3n, ]»[! 
Uaei iBE-]l 1^ ]. ^ ^ KzuhlIi^ P-]. ^ievkli, Pi Cjiiur^h fA-U- icrvrr^, 

Et aL Itn F ITeev n Fcw i^r un ^r rhEoiicj] iviiiivoviaivn of PiDaoln 

FItfe^ H niiL pi dlrr -^ j di-f ^ I :^ rFHi I I.V ELi^pp A? -TV 
Mrlii>r,L~: E M 1 Uhf id Cr. £. C zrinEt jiid » A. C^Hikhr- Jil I Inhophh 

■ncdhn MiiriicHu3 111 :lir M DTP^ippi P-itcl \ dE^rr lEI^yp IU-47 
UcrcLa.PL 2H1 Pm^^ r^csi^ jaH i^il FErlilia in ^^^l■u WhihcJE? lie 

rurrjHd^d ^^1 \iLini' hfxud/rirnrJ jj Sui-iJitriM ijrui Jnv Chiuh^I /i 

r^vlbr i ^jiiLiuw^ > ITick, N. Sxn^^ je>± P. MeieLx |cEk|, CAi 

liiiETniuinil WxIbnE^it UK p^^ 97-1 IE 
UdK^.'gr J.J. Z\jw,yQf CiUuci. HM I^eiiIBliii, H I. Hc^ Q V. Kandjl, 

md N V.'inp^ IV?g J^rJiiiTj \iLnni;lddJ^ hjfn\ny \ L>d^ \iuH;.Tr ^ 

^■/drlldirj, rnuu^PPdlrr xuf eUf LuFT 1/ >f n ■ f, ^ f^ F, Wi^rjari br rhr 

lii3E(rilo± Avc»izLni3 4HI EI|p3iLi u Ik: C^uErdir\^ -X ifi^ DrEtun Aki^hp 

lEriEKr^Ex 19 hilJAA llHVLjKJECTn Pxi^rxm rijiDiLiI C) ecuie Jii i ^-nwi- 

Fphcn: AdiiiHiFL=jEian S ilr et Sprini^ MU. 
UdKtk, V.'^ > Dji, >V.' CillEim, PPd Cmfnuii H I. He^ eh jL JtlL- 

KEdu^m^ niDvipiEs bxidfTip. k> rhr Cutf EafM ei irwi fniiii ihr klt^wrppi Kitci 

brviii SmiE-ficT ^ Lminlcr 1 pfp-."lcnl niBivii =il pmblnii d F^nti SE^ 



MniviiK^, U jo^ A ijEDiv>, 1*42- P.ir<hiij thr P nrzit- of Ihc Fwk nnd 

MiK3^ L^r "gr E-i Afn^ Thr ralE uf iiidip.nii>iP plo^b-ilc ra^^F. In ArJi^rjiri 

}^iv( V^LnoTi ^fdUfJH1^Tl fu TiM-TdL>dr«r ^J^wi Hii Tii^rj-i n ^^±.r 

i. "J^buiFr, J. ]»LEk M Lja^^ md Pi P.i eil^^ |r^), C ^H Intcnki- 

EEiTuI Willin^r3 up: p^^ 249-1^ 
Pif minxw , V.R 2DDI Tiicr^T iiiJu^lr^ md iiiLm^Ea. ^tuiEf icf br 4cETciiin£ 

rrxEiiTC mizn^EZ niit^urv, ^mj i 31^2] ^^q li^-tf 
Mnrr^ A P. , P^ A ilcEni, P C hji>j jrui^U > C EIIp, >Pl riE^Ef, cl iL, 

Zt4 I FoJ Ef impbuHKHLF of huniKii-jcrcic^Lcd Tiitn^n c^eIla^ ffiijii- 

ftiriri.ky ^l.pp. Z3I-1JD 
N iioK, L W tn>: Ciuf cil nuaiiic cmrwipliidiion. A dE&mtmMn. fseiJ a^i^ 

JEL^ fuiDc nKLEEni^ ^y^\ i 41, pp. :n-2tt. 
tfExoK, S V J W A miiicnii.niL I F. AduiBii, V Fri icnunrkr, f^ DiUni, ch 

jE I9K. ThrEilrEafniEiojcn md P nl rihr l»d-ia nEir^mof ihc Nbnh 

ArLbnDcOccjE.^ fimmVi.* un>^ J t. pp ME-Hl 
NUC iNjqmul P.cTC£r:hC E3iin^ I99ij. IJxr^jjij PP^jiVfr-iIrr wr{ i^UtU^Mtu 

Ijrdr, hliEv^nil ArnHnn^ Pro^ Wifhiii ^mn DC 
NUC, 199 >|r \,-\ x^^^^iWJ l^dly Jir ^jLiiJ#_rrT ^jr^h/r^ M ibo<ul A^d- 

cnTf Psc^ ^j-um^nii ]>C 
t41LC,2*44- riidii Cd drrri II Jlr/T E^i Jrrjrdu^ji^ cii J R iiW Ji^ ifrr T^ u U rif Fi^-4^ 

r^l ^ b^iu, ^IxlKHixt AcsdcnTT Piv, Vj^in^m 1^ 

t41LC,»lt IjiiiJivj/ir TdJdl Wcvuii.1 Ddi^ J.df J ^ fyrf ^ if ir^tr^ <)« jtV 

Ududrrniui NtIkhuI AcsdcnTf facw, V^hm^kHi, ItC 
Oppri^EiH, ^ St I Allcrm-nliF r J jriEuhvrc EnCuk^ loLrvdu FrrJivdNjuL 

4TJ4J,j, JI&-2- 
DEFAR ComHHiBn^JDDD C?i dl y TJdIi jJt rpdrf 24tti, OiH Fl ^^fa-F^Mw^ 

C fim^FT^DiL Iniidnii IDH - tei yf^ 
PnJbvrg.F^ I. ^tH Kic- E<t.v k xnd J«t bnF k Alii a bhI CLmth bEia a 

luF.KTtr FFnpi ^lYdjj 7StJ),pp. :27-IJ2 
PdH^<- ^.R^l. MiEiF md^P^ hijiidvj, Cnr CnmbiKd L«rof EiTf3iiK 

jari ir^r^iAiE iivLiiEnE toun'o ni "oil fzrilin niixniEmnnL'c 111J lEpCcnk^ 

111C11L In n TLi^jjid-iTj ZdiPinnfTq ~u I ti d Pi > luro^i, P. ^ S^l^kl nnd 

r C illMiim i-cAf.\ ^SiA ipcEul puhliciium ihk ^I SwL SE^cncc lEinctf nT 

AmETi^ M-ioKHi, WL pp. 193-2 E7. 
PdH.C A, P: F Allien F.J. MjAh^j, -md M _^ Iw^HRI: Mjru^csiEsh 

4h^dirri>nif nuhET ih Lh e trofbir: TEJiLFLihii[ ihEnn mhi joieiicc \~rt>Huh 

Cjhijij'u I jHFn d^UiHj.il , 4J -"■ ^ 
PctcnE3H^i> W M Q^aWha^ f^ P^ulFnlLmd > P. Ve^fLcf^I Me^ce ei 

jL, 2H I CniicqiJ 4ifaiimp.cn ^purv Ithiii wj^e^Ii e^ hi hc^dA-niEi Klroimr 

J. iih^ 292, ^4 pp. 
PoweIL^> IPPI PrryJiMj ^diFErdWr \^>inr; A It^iu ii CFdildF M dirn^ Uti- 

puh^Fhr^ icfcin k> Ehr Por C^c csilf CEammmon in PhiLidE^^Ei PA md 

W ^liiEL^ian. DC 
R JhiIdi.N M 24D2 NiEHh^cn iiufsibliL E^^iFTFE:l^T■ Iifh, Il.pfi 102- IZ 
RjHJd.CU' .mdlt.,^ P.iu^, 240 1 NblMic iiuvf en m FsrCbEc iFH^n ^ Lo- 

nucncr hr dmuhc ExuiditDir And agnculhjml pndiE^ Jd^nifl i^fuixrdii— 

.ini^F>qjl4> i4np^ U7-14. 
RjHJd.CW, ]» P.. ]]up.t^L PJ P PLuacTk, D.> FueFk WW Nr>T3ii cl 

jI 1997 Nzrrxir bMFc^ tLm«^ Hu^FurEiL^ tilr birup.cia CH P, ilblEi, md 

rwiFH ^hp FfFiznv JdiirvdF d/^iinr4ii.i niVJ l^'L^ £4, p7^ I2^D-^ 
RubEHon.^PL md T [. hijpiEr 2112 Adnpiioa of auLncnt nLJB.ip.EQLEml 

EELAiii^urH Ld r:diiL-c liipmu in ilic L~; ulfot Uce ili^ Jjrd^lVrdf S^eiih j T1, 

PP.Lr->iJ 

R^rr,>H.-md W M. IPmrlmi. 1^7 1 M iha^En, P, -md cuiraphicalBii in Lh< 

c^T-nl iiuiiiic EiLTLioiiaLniL 2vriAr E7Eb^p\ IDD^I2 
SahiMw^^lL]. P^ K AhEEu: jiilS DnLhi.2DDI Appliulm b iiiufp^TniL F 

h:nili3CE Ire r^jfd^vrj LfiI TreH^- ix PPhiI .Ij^^ d^ €L Tun, I bhidj, and 

D. K^ba^c f.<6f.\ iUA HpcruE piiblic3un BEX >^ &hI S ncni^ Somei^ eiF 

AmETio. Mj^oii, Wvnwin, pf. 22i-4^ 
Sfinchri, F ^ IL D. E^Eplicri M J. Lvxl: TM Pbcr, Fl J. lari^li, eihL, 

1^7 III >^rplni-^~u/ ^hI FfjI II^ ^ l>^d W. j. i^^h PA ixn^lici. md 

I CxEidauii, Icikl iSSA Ffcfixi puhli^lmii ihk >I Se3iI Scieiicc ^ei^ tf eiF 

AmEiio. M-ibvan, UiKdHviii fp I— lA 
SxnE^Ei, P.A, 2iqZ Se3iI FeieiIie^ md liua^Er la Afriiu Sjincr Hir F^ 

» 1^-24. 
SrE»nET, L iiieC TuiiI 199^ FnliaiK fcir mil Icinlire iiu rei^nii :iie in 

Afnci A lEpure pl^F^l^-d far ilic IHFD iDcpremEsi far la-EnuroiLiI EIctcI- 

i^cjniEj IDS llrtulu^E 4K DEvr^^nM Sludi^l D re jlibnrv 3IEIP |1nb:nki- 

EDreilbi^EiiuicfarEiiTiEXHiiiiniExiidDEiE^ajEnO Edjnhur^ UP! illpp. 
ShHivE^J? Z Shell jiiJH EFe3ii^^2[»P TmiDTare Elf di^lF rd iinm^cn 

liDiii ihc nujiK rrTET> ^ ^ujxn^ laChinj VuA- lur C|rrCuj lu ■4jTFnFr]jA'iid 

tT . pf^ IJ - il 
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SLirriEr^^S. jiiilV. t^umm. 191fe Thr rrfahr r rfTicinicT ivfn^nciillunl KHrcr 
■M j-c? puJluEDn cnntmJ puJiciin il^rra^u ^i^ni^ lyj^jrviirrudPFLiiirivyr AEp 

Smd.V 2DDL Inrjfi^j ttr £ dnt UfT Pm, Cjnbn Jj^ MA. 
QivrT, t: V" j-dK U Hnrvl^Hd. II? K Ufc uf i^rzil ^nin >j iiiect riFTcr Erap 
ui iriliiLZ p.miiii zw iicr iiiEmc LiMntj^iii±lH>a iii rhr mia-AlL^liE c^x^eiI 

pLinyiuiii^iy TFnrrciirLHii3irRiiKKi. sj.^^ i\p-h 

aEwrvogci^^; iiid E U ^ Siiii^^ ItH ^ jrrnir.^vi i^ Ti i^ \ ^rrV^i Oi>>lrhjii 
yi Syd-r.d^» .{^Ji- r'ZJ-JUUH, 1 fI f, Mcji nywM fZrrJ rf.l Rr/?fr\ 21, 
Thr WiruBJSbnn^ Ccnbr Iw ]iiECf.r±lr« Eosd S-hL, jnd VjDzr Pl^^jteH 
U^ ip.niLiL^cn T hr N clWzrbniE^ 

TyitrnviLj^ L iii^ II W llf>wjfft^ 2H4 Niimp.ni amu^cn c^ ^^t* Ei^yrhyr- 

TE3ir mx dJ ^ A R., R. Hifvjrlli E A ijuE.i3 M i inyKh. CI E CIcFrimd :i 

^L 2411 Hum-nn Lultk ciTrct Eifa fkkn^n^ p.kibnl iiiizn^n cjeJc, Fnyrirn 

jiTrilifv^ r^jh-TFunHvi ],214-^ 
ITNEF |Uii -fd NiiHh^ rnrinbnincni Pniri^iiii^cl 2DD2 CTiFfl fiirnrniiH ni/ 

rXuhiA P r.inlirzin Piihli^miL- I e:. [dh^»n Ul. 
USEFA lUurriSEUD F hf imnnicnui PiiKrciviii A^cziil, JGPD \n fujI I i 

Tdrii I^J F 1 ur jii ^/niJj l'00-J^^^ FH^-HiH ^-44-002, LKEFA, Wjrii 

USEF\, 2m J. Srrtiriur CrJrrid rrrLubdP Cja Jnur Ad^v^dl fir £jAiA-kTr ivf 
Ci^i^ VfTHH II Jim FM-ai-I-DI-IDd L&EFA W-vliK^tan DC. 



iraEP^.lMlk U^rHF^i^ Ipi^vF^firxh Pv^fht rtr .Vd.^diii I T^rn DdR?! 

r4iiTcmhnl**l U&FPA C^lliEc Eif V.' itcL Wvhiii ^mn □< 
IJSEF^,2DD^ (.DiKmrEiir^ joKLiI Trcdin^ EFpn-ilu iTATC:!) - EkiI rutz 

Arn-Lhlrjl hitf ^ ^c[puh-^pj-^irf/ npdiK^A^ ^^falinjlriilc Lxm, and h^tfEiV 

■^ rr ir c[\Y f^f nj^a pul»/cib_hnEhuir_ic^iiur±p^ 
I'yn .^■■r]donLr M.AP. M ^ 1994 Vnaivf cllni uii Tnrnlic -mni dirrm mn 

lici^r-hiiL^LhML>ilEl VjriE>nDc^£^ M.iL bLE»i ]N:pjriiii:iiiE3rAtiicul- 

r.-r±l Fn>3aniii> Wj^Eniafcn ^^nruEnjnl UnrrcT'iL^ Wx^EiiiQ^m, The 

McihcrijQ^ 
VkouBcL, FM-, ^D ALcL R hi lliHjjdV 4^^ lAtnr, P.A Mjwhi, ci jL. 

199? Hvrruii nlbrnuaii uF eHt |V»^±I iiieiu^cti cj rl^ SaurED je>x ei^vc- 

■^UCIIl-O, ^ IlLjEril ilp^fril FTTJ, T, p[l '' 17 "i^ 

I'uflrvA'v iJrr, F^ A. I94fe SciniaFir fun ^iMiniTik nf ihr njm^LicjtDn nF 
LikcTJiid riiHJiiij rr iicr^ w.ih [iirii^iibii rfiErni\ r ■>iiErnp.:n iiid Fjj EiLma 
III :uizQf]li>mb«. TEL^uiut icpon D^ i ^iLII 'i LI7 , Or|>nizicnn Ah F ^1■- 
iH>^ii [ 4H ^nnlK» mil IPcTcLn|iiii:ni Hiri- ^rxnEc 23D p^ 

Ve3hEpjhe3hJ , K T DraycT md I. Duiimiun, Jttl TbrTvnpcin ni4H>jcn 
ciFr 1 HF H, II , pp.71-hL 

ViJt^^ H jDi^A- Pitn 2**^ Kac^TF r Kilm^ni nnd Licmjii hcalih Acntc 
III X ^n^- inni implicmn^ ^vff 3!, pp. tlt~l^ 

XiBg^C X. ind 2.1. Zhu. Hit l.rjii»±l iiinh^cn kuJ^cr farCliiiu j^ itr 
nufMT vHcwfacE^ H ihjmAvn^fti}, i7/U^pp HD3-2T 



